ra^ld^cbl Rlchl*>cbl 

otri^r 3iKiRr qf^cran 






sfr gnRior wma\ sfr oRm®r?i ^Ttirfcfti 

oft tcJoTZRinocT fiftW oft v.kldidll^ 3mRTRI 
?ft (qUt’.KtI ftao^Gl 9ft feTf^RIor gsolel 



^eir ter^r cnftt arena 




^TTcPR 
ftT9TT TP5TRW 

ftfew wiPw f^raFRr 

SHtfetf, WPTT 

' o 



© flto ^T9 tF^T fa^RT ^ 

72RT fiM.vui - ^013^ 



W^T 



‘^?o c [c;0 | 

WH 




gw gsrn wif 



«fr wr 

¥T.TRW RF% 



«ft ^HT MTOT 
«ff ¥^Tdlv|i|U| ssp^ 

«ft TfifWlRK 3TRM 



fawr«j <piw 

«fr ^fRTRTRW «PS 5 
Sift ddycH?T ssftRTW 



W TOR 

«ft WI w 

*FTW 

«ft WRR fRRpfr 

o 



WTW cnt f^r 

^iM^cb-Hi v m 

o 



#3n^: 




dHMdl dldlRkk dlf Rk qkllPdeb qifqq? dRqRdq? T PUPiqo q?qT Rfipq WW dTgqfRp 

’ ’ lie. ~\ 

RrdTqq qeRr q^qr 5n%r 7 %^- w dm qRqni dTsqfRqj Rraiqq qiRr d^qr q did ®Hidd RRqj 
dd qo^Y ffdT Riddled WM d^-dldd dPuRi R | ^T qqqq sfqq dlddlRtq> 
RdqMqdkdl d^qiPdd *fdT Rddldq cbl4^b-H-HI RfRd dd T dddldcH fdqqqdd 3?U|A|d<d ypT I 
d^dT fidT Rddldq qdRqdRf ‘dtqq d#! RTdT’ qR qrfRq dfqqTqqd ddd M RT W ddTdd 

o ~\ e- o' 

TTTWT WT «5 I 

wk RddiHd qqqqqqqT sfgqqqqd RqqiRrqq rtRt fito dddRd Rchid q^qR qRd ^t&tft 

O "N -N O 

dFnft, «TST ddT SRq^ST dldR few, d^'-IKd, ydk u l ddT Rd^u| qf afT^RR «5 I d^TT 
didifRdviR W'fR dR fdqqq Rd&iM t RMrt sfTsnftd ddiquqq «5 1 qt RwRmf[t qd" RqR 
Rrpr^pi rtRt 3t«trt 4,Rdd>i Rdoid qR d%dRr Rqqwi q^qq qR q qqfdqq qRsfRT 
deR ddfrR dddd ddq RtcR «5 i qR r#tt qd' sqeqrd qRrqq Rqqd qfRRr 
fr I qd" d'KTTd' qRdqRf djdT Rddldq qqqqdW afsqqqqd Rqqqqq Rdd? dddRsr dRqqPoT dd 
qqqm M-dldd 3TT?q #IM a 5 I qpTT Rddldq qqq Isbddd Rddd T RqfRd RqqrRqq dTfd R3t 
q lidsbd eRi qTddTd qqqqR RqRd RqqrRqq rtRi qR R dw^d" qfRqq dRrd^ qdrqRt iR 

Rddd" dPiicRi i 

m SRqRT Rddl ddT ^o qd RdTd Rdddd TOM 7 diR dRRrq Retold RuRl qqsq 
Mddetoebi fRqq qqTdT sqsnftq 35 i m dwd' qfRqqdr <\o strt qqqqdd apr qpr ^d^d^ldi 
dTpiRT ^o StTeTT qitdd^-HI 3TT£#7T «pT I qqqWf d^qd: P 3TTST dju^q.-Hi (Wf q^T, qr^T 
qq cjovift^ P^hqictodiM, sRdidctoi qnfq q^q, qqqT th'mj t qqqeRpr dwqqq qnPq q§"qq^) 
Rqrqq qfPqpPr a 5 i 

W SRqqq qfRqq Rqqqqq qqqqT q^qq T qPTdWTT d^dH m q^q STT'dR 

qq«5 i m qRdetoieRi Rqqq^t qqqqj diqiddi dPu.ePi RpRd qqqqidid^di qqRqq qi rqqirqq? 
qqqqq^ qqrq qqipr Rdf qqT Riqqw, Rraq^, wr, qq^q Rdi^d, q^qq Rdi^d qqT m 
qRrqqepf Rqqqqq dlfR ddldd q%R dwR eqRt-dd'*?' gRqqiqqq qrq 
fqfd? i w didifldi aw qR qRr qqtRt%^ qqR qqqqR wn? qR qqf wqRq q 
cqddlRq^ ddldd dtRf vddk-Hq; qqqqqq RTfR qrqqsr dt qddT Rq qiRq? ddRq qq«5 I 

qoiaq 



qqqqqR Rq9Tq? 




fciqii 

q^TO/TO TOTT j. 

W : 'l 

TO : TO T 'i 

W : 3 

TO : TOT 'I'l 

: f<R 

TO : TOT T WRT 

: V 

TO : TOT, faTOcT T ^H+c=i ^ 

W : * 

TO : dcc=le!^+) «HfieK«l, TTTOTf*TO #T fsTRT TOTT TOftTOTO, M 

R1TO¥ T TO^«w4h T W 4NW* 

W : S 

TO : TOpT^, 4)=ITOI TOTOpT T 3TTO, TO, TOFT ^ 

: ^3 

TO : TOW, TOR W TOTO TOTT^t, TOlTOTT T yRlRh^l ^ 

<£TO : s; 

TO : TOH faTOR, %faTO 3{%faTO WTO T faTOTOTO WTO IpT 
W : ^ 

TO : TOTTTO T TOFffeTOt TOftTOTO, HlftRqftH* TO^rfeT T TOTPTTOT ^ 

: *i o 

TO : TOJTOTO, TOft^T #TTOT T TORTTO 'tfs 




mi : q 



U/O : c/cl Z JiJtf 



% 3143 gg[ 

W313#T T W3 33) W3 WT, 3# 7 f#3 7333 H3T?, #3 ##31, d#3#l3 t 
33#33#3 ^3^TT, 3# 3333: 7 3# 333 I 

\ 3#f 3# C £<I6<?' : 

• ## P 3TT3T [WF¥ #3 Rep f#rg3 3333# 31333 33 33 7## |3? I 31 
33313 333T333 33 (Gravitational force or gravitation) '#3; I 

• #3 337313T 7## 3733# 3T33T 3333 3T #1#3 3373131 #33 33313 #3 
337313T 3333 333 33T3T3 % 33 #13? I 33 333 3313 ^333 31 I 

• 3# ft d33333T33 3331 373 3% 3333#7 f#3 331 33 #%### 333 33373 
333333 (gravity) '#335 I 33331333 3 W333 #313 ^333 33733 3lf#? I 

• W3 333 33T 3#3 3# 7#3 3733 333 3=33 #3# |3? 333 333313 % 
333 333 (acceleration due to gravity) #13? I 

• #33 3733#T3 1333 33 33r313#l 33 # 33133 #3# 33331333 3313311# 

o o o o o o o o 

f3? 33 # 37333# #333 #333 f## 3#T3 ^333131331# 

|3? I 331 #33313 ^33333 W3T#3 3 #!! f333 '#3? I 333T3 






Fa 



m x m 2 

d 2 



3 333 33133 7lf#3? I 3# m, 3 m 2 33 333333 #333 |3 # ’d’ # 



3? 33333 #3# ##3 |# tl I 

3333 7## 33 333# #3333# #3 #13? I #33lf 333 333? #31313 
31 I #3 33 3RT313 373373 f# I 

373# #3 3 33?3 #3# 33333 % 33 33# 3l3 31 I 3# 33 313313 

o o o o o 

3333331 |3? I 3133# 3# 3J33 t 3lf#? I 

W31333 #f# #3 #T 3333 7333 333 373 73733# 7333 7333 #13? I 
1333 33333 3313T 3333 3333 333 7 ^33 413# W3 333 3# 33133 



1 

3333 331333 33331 373RT 3# 333 ^33? I 3731 3133313# % #3 ##331 '#13? I 
W313#T 333313 3%3 3# 6.67x1 O' 11 Nm 2 /kg 2 f3? I 
#T#3 33131333 31# 7T3F3 : 



33 = 3133 # 33 (F) = 



Gm l m 2 
d 2 



331, 

G= 3331333 3TER313 
mi = #T 331 333# f#3 
m 2 = 31# 373# fW 
d= ft 37333 #3# ##3 f# 
F= 3331333 33 

o 



3## 333313 3313 3%3T W3 33 3T #3 (W# = 



GMm 
[R + hf 



? 





T6I, 

G= WTOPW 3TTO 

m=toftot fW 
m= d-H#! fW 
r= toftot toftoft 

h= TO#TTOT ddddld TOTT? 

. ,\ GM 

m (g) = —r 

K 

T6I, 

G= TOTOT TOTOTTTOTOT 3FTO 

M=» fW 

R= TOFTOT 3T&TWRT 
dlcdcRI dlf # FTOpTOTO TO 

=FdTOl #Fr (W) = mg 
T6I, 

g=W TOFT 
m= dTOPl PfTO 

• TOFT TO# TO# TFFTFTT? TOTT 'dfTOTOJ I 

• TO# TO ### TOFFT1 ft TOTOTOT TOT srf#TO$ I 

TOTOTOT TOTeTO TOT TO## # WfT I ## TOTOTOT TO TOT # I fTO^TORT TOFT f# TOTOTOT 3P 
TfpTTFT TO# TOT## ##TO dTdld ip$ I 

pTTOFTT TOTTOFT §# TO#TOT ^ ##?FT TO# TOIgTldld TOFTO eTOJ I 

did Id Id TOTOTOFTOFTT, TOFTFTFTTOT TORT, TOT TOdlPl TORT, f#f#, TOTOTO TOTT TOFTOTO 
TOTOFTTOTOT TOTTOT dPb^ I 

• #T#T TOTTOTT TO TOTOTOT TO TOpf# TOT TOpF# dPPrdd TO#TOT TOTTO? d#cH'#d to#TOT TOT 
'#TO5 I TO#: TOT TrfTO, TOTTOFTFT, TOT TOT# I 

• TO#TOT TOFTTOT TOFT TO# TOT TO# P^d^Mfe, TOT# TOT## TO ddPM TO#TOTO TOT TO 

TOTOfPTO## TO##TTO '#TTO I ^ : TOTTOfT, TOT, TOTOpTTO TOFT TOT# | 

• sftTOtoTOt TO#TOTO TOFFTT? TOftTOTOT TO TOFT #P# TO#TO rT #TO TO#TOTO TOTTOTT? TO#TOTO 
###TTO TOT '#TTO I 

• TOFT, TOTTOFTFT, TOTTOT TOFT, TOFT, T^TOF#, TO TOlPd# #f#R TOT ## toPTTO <5 I 

• TOFTOTTOpTTO yPdPsbdl TOT? TOTT TOT Id d TO## TOTFTT? TOpFTTO TOTT TO#TTO$ I 

• TO, TOTTO# TOTT, TPFPTTO TOTTOTO TOITO, PPtTO# TOTO TOTTTOFpT TOFFTT? TOTTOFTFT 

to P ro? i 

• TOTTOTT TOTOT TOT TOTOId Pdddd TOTOFRT TO# FT TOT ##TOT# TOTTOFT TO## TOTFTT? TOTO 

O O -NO 

TOTT TOTdTO, I 

• TOTTOTOFTO TOT#FT TOTTTOT TO# TOTTOFT TO## TOTFT# TFT TOTT TO#^ I TOT TO##TTO#TO TOTT 
TO I 

• TO^f pf# TOFTT 3RTOT TOF# #Fp#T TOT TTTsTRT TOTT TOT TO# TOTFT TO## TOTFT# 
pTTOTTOTOFT TOTT TO#^ I 

• g#TO>#d TOTOT TOT TO## TOTT TOT TO TOT TOTT P^Li'-l#}, TOTOTOTO WTOTTOTO TO# TOT 
TOPfTO^ I TO# : TO##TTOT TOTT, did TOTT, TOT TOTT, d>,IT TOTT 3## I 

• TOTTTOT TOFTT ? PHdTO# T Pi d TOTOT TOTOT# WT TOTOTTO^ I TOTOTTOT F#FTO#pT TOTT 
TOFTFT TO# tropTOTO TOTTOT #TOFT T TOTTOFT TO#TO#55 I TOTT TOTFFTOfTO# 3TOTO# TFTTOT TOTO 




STtedT i TO 'JlMcbl ddF ^ M 4 M I TOTO«5 I dTRd dRdRsId FTOT dTOFTO d# TO# dTOFT 
TO dPTO^ I 

• d# TO Rid cddlcRl WI, TOMId dTOITO TOT WFI, fTTOd# T PdTO'FI 3#T d# cTOIcRi 

4c#Rto RlTOd d# OTF1 dTOT dRFW dTTO #T I 

• dddT TOTTO -Hldl-HI elFFI-TO fd, TOTOT dTd fT T TOW TOT i|dt FT?FTTOTO TOTTO 

yidideTO Rftft tf fRRrdd TOTFTtrorof Rttft fd$ t dd# % totto t# i 

• TOPdd-kl TO d#TOd#d, TTOd #Rd, TOTOTOT#, ?M T W dd dRTOTT td#TO dTOI#l 
^Tcf I 

• dTO# TO#FTO #RkT TOd Rt#FTOTO dT#TOnf TTOITO 3TTOTOTOTT TTOS' TO Rt#FTO# dd 
ddddd TORT nPd dTOI % TOlfRdi^ I 

3. P^ITOUMe^ : 

% TOFT ^TFfT T TOT 45# TOT FFdTTO dTOtelR ## ^WTT did Rid I tedkdl TO TOFjH 
STOTT TOFT fFddd TTTO FT dllVdodl 3TTTOT PdTOd ddT dtedRld 5r TOd f§T dFdldlR T# 
dTd TO tedkteRld I ddT d# # Fdd dt TOT 1 1 #1 TOTTO fdddd FtfRTOT #R TFTO dRdd 
? TO# ## dPTO# TOMF, dTOTF 7 -Midi's d~d TFdTFT dHITOI TTdT RdF TO did# TO# 
TTO 7 TOTTO# ri|Pd3> TOITOId #R dTd tedkteRld I # # dt dHMdl TOT T# TFTO 
M id d T I Td ? # dt y 4 1 J M I d # TOT tot mRm^ ? 

PlTO# : 

TTfddd WTTT dT# FTOT 7 TOT dF J ll#l TO T# TFTO df-dddl dTOpT RddRd RjRRteTI 
dldlcRl dd#ST cdddld T#^ 7 Wd OT d#TT Wf TO-IH fd? | ^ ##T TOHITI 
TOMdteteF TO tedkdl TO# TTTOT TOTd #R# dPdddl dlFj J # 7 TO# dWI WM 
## FTF dkd 3TT^a5 RkdRk Wl d-ddddl cdHNMI ^TFM 3f^#gT M FJaJ I 

'-h^'-b^cd 3TR5RF5T pdFSTIdJ fcFFPl FF Mid Rid m Rfd" 3TT% dd^dlR #fcFF 

ddddl 5T# Rf^ dFdRld # ? # 5FT dd^Fi Rp^g- F# dTdT dggcRi Rr^ ^FT^T: 

M W ? 

Rfspf: 

# 5#T d ggcRl Rf^- 3f# T ^dT: dTdT d ggcbl RfF M fteij Rkdf# d# dd^dl %#r 
Pddil d^F-tedlR dTdFT ddd # dd 5dT dd^dl Sit RkFTT R^T T dTdT dd^dT ^dTd: 
SFT PddcH dFT dtRrddd T dTddT dFdd ^FMT dddFT t ?dd d^ddd RfF RTRFFTdt 
7%«5 I 

Fdd7 MlRdF Rif Fdd FdRddddTF Vs 4% dPdlRdVebl d^FdTd dRR dTdT dl+kMI 
cklddRld I Sdddd SlddteMI 5RFR d#dT dTdT dTdT i: dTdr Mid Rid 5RFR dTdT dsl d STTdtd 

# fRsf L dldMT dfsdRTd T dt SfTdTdd dsbldlR STddT TO 

ddlddRld I dd ddd" dfsldT TOdT dTdT df T TOT dfsdRTd I R# dT dlddd TOt TOd TOR 1 
TOfdTF dTfd dpfdTO ddRd^ ted IH Rid T 3TTOTTOT ddRld I # dd Rkfdddd tedFdlR TOTTO 
tedTF dRTO<5 ? te#TOTO ddT TOTT TOTTO dTOT TOT TOTT '9TOT ? 

RTOP4 : 

dd RrRrdTO tedTroni totto ted# dRftd frorf# d# teRtetro tow totRstomt fttopt 

3TTOTST Fd dTOF T TOT #dT teTTO5 I dTOT TOTdT FTteTTO 3TTOTST dfdT dTd TOTTO tedTF 
fd? I dlddd ddf dteT TOdTO dfR TOdT FTteTTO dTOTST dRr TOR dTOsj I TOT dTTRTOTO d#f 
T dTOT dTOTST TOTTO TTO?, TOdTO dTd '9TOT dF FTOT Mltedd ddTd dRddT TOT tedsj I 

V. 3TTORTTO dlfR TOdTTO : 

• WFTTOTOT TOT TOTO # # ? dddlR TOT TOdFdT dTpTO? ? 

• TO ddTO # Rr ? 




• Wcddfel 34-c) v 4HM dfe t dddd # tl ? 

• RdR ?Idld Wf # #7 ? 

• fed fefeddl Rdlfe fe dfedjj ? 

• d*d ddfe STddddT feci Pfed ? 

• Wd y^Tj fefet fe fe ? 

• WW 1 ! ST5T dddR dRdT fefe ? 

o o o o • 

• ^cHebi wwi ^ppsr^&fr feddfeft few dfer fe dfe^ ? 

• T ftehcMcH ^4HI chi fefe fedfe I 

• cjdfe #[fiR5R 3TW 1-hV ch'-bV Ch ^ ? 

O O O ‘ 

• fed fefe fe fe ? 

• ^fedfel feR 1.9xl0 27 fe.dl 7 fedd fe¥ 2xl0 30 fch.dTT ^ I ^ fed Id fe 7.8x10 s 

Pdfe-Hd’ 1 dTdT fe fe |t fed - dVdldfel dd dfe fed ? 

• d-McPi fed ^ dfefel fed fed dfe RFddT aj ? 

• WTdZ^dni ddlfelddld dd fe fed fedRTP dlfed ? 

• TT^ferfer dd^-H I Wd few fed did dfef ^ ? 

• WdTdfed 3RRdlddd ddd? fe fe ? 

• fed ffe 2xl0 30 ffedT d~FT ^ I fed feWTd 5xl0 7 ffedT fadd Wld fe ffedd 
fed dfe fd? ? 

(dd, g=GM/R 2 fedd dfe Wdld fed) 

• dfe ddWdT WdTdfe ddf Wdldfe 3W R?fed ®RTeR fd$ ? 

• dW 5dl Sdf T ddd fel Wdlfe fefe dfe 61 id Id dldkdl dR dl% fed feddl 
Raj, fed ? 

• Wd fed dfefe WdddW Wdd fd$, fed ? 

• WTdfe RW Wdd RW fe ? fed ? 

• dfefe fed 6xl0 24 kg T WdTdd fed 7.2xl0 22 kg 3| I fe |f fedFdfe fefe dfe 
3.6xlO s mdd fe df ffedd WdldfeT W dfe fed ? [2.223xl0 ls N] 

• dfedfefe fer Wife fe dffej ? 

• ddfedfefe fer fedd fe fe ? 

• Rd Pfedd fedd fe fe ? 

• fedd Pd?W ddPKddfel dfe dfefe fed ? 

• dfelW fedd fe fe ? 

• feddfe fer fedd dfe fer dl ? 

• fefel d^dd dfe dd dfed$ ? 

• fer dddd dddd d? dl ? 

• fer dddddld dfe ddldd¥ fe fd ? 

• fer dddd 3dfe dd^d dd^d d? dl ? 

'i. ddpTT T^fecR 

^.(^) ddcdTdfer feR Sf^d? # f\ ? 3Rfet dR fe^fe; I d^t feR 100kg T sfet 
d^d?T fe¥ 200kg ^ I dfe 7ft d^Ft fefe |fT 10m fefe^ fed - dcdR 
)|dddl'd>fe ddf dcdT dfdTS^fe; I feldl'd dTST 7%feT dd^FT fd M P ^ddfet 

^cdicb^fe ffefer srmRdT d^fe; i [ 1 + 2 + 1 . 5 ] 

ddd : 

did fedTdTd Pfe dddd dddfe dfed dft d fed fd dff fefedd dRdT ddRd fd 
WdTdfe ddfe WdTdfel fed 3T^d? dffe I dfel dTd 6.67x10'" Nm 2 /kg 2 
1 







wf, 

4%gr fW (m 1 )=100 kg 
pRlT fW (m 2 )=200 kg 

cp^ispEfcPT X (d)=10 m 
W^t^ut 3PETT 3T^p (G)=6. 67x10'" Nm 2 /Kg 2 
W(F)=? 

W sfrttt, 

^ Gm.m , 

F = X 

d 2 

_ 6.67x10 " x 100x200 

_ io 3 

_ 1.334 xl0~ 6 
“ 100 

.\F = 1.33x10 S N 



m # if ? Trffcr fMrw gwpr g#r awnw ^ft X 3 

afrar 'dHw^ip i ti+2] 

TFrFT : 

P#d" ^TTW WF1 3W ^ dHllR(r| 3WW fpRFWT WIT 

gfX I ‘?rf^r 'H^'Fd'FI f&)PrHld WT PW 3 WFTF^ 3 FRW : 

% Wl 4 l 7 FTFT Pt^X <o€HM Pw#RTT W X I 

3. SH^cpvu'iV-J civdl4l 4ldcPl WI WTFFI 4ldw4l sT^t OT3T X I 

3. (3R WW *IW Wf^f # if ? X^ 3TXTW ^r=(lX u l^ X ^ 3^7 X ? 

ioo fe# wr *tX *nPW 6xio 24 fXrt wt fW *iX X^ wit ^ i 

qft X^ sXw 6400 feF.ift ^ Wf Rt%*X) PTW X U^'^Xl WTT 
^FTRXTTi; I [1+0.5+3] 



- 3 ?cR : 



X ®n%41 wri Pw X ^ gwni wog gw gPw i X^ 3rswra" w 
w«w iPr wn =r#r w gw fcMf 4 wSWr w g%g ?wi 

o o c*\o CO o ^ / 



3 I 

ggt, 

■HlP-ldd-d cTm (mi)= 100kg 
X^ Pw (m 2 )=6xl0 24 kg 
X^ 3?^W (R)=6400 kg 

=6400x1000 m 



=6400000 m 
=6.4xl0 6 m 

WgTWg s^pr (G)=6.67xl0" n Nm 2 /Kg 2 

WWW W (F)=? 

*nWRTTT, 



K 




^ Gm.m 0 
F = V-=- 

R 2 

_ e.eTxio^xiooxexio 24 
(6.4 xio 6 ) 2 
4.0 xio 16 
“ 4.09 xio 13 
.'. F = 1000 N 

3. (4?) ^c4iwr ftqr # ?r ? wft ^ sit? tprs t<s^?X i T 5 ^ fW 

6xl0 24 kg J 3TXTW 6400 km ^ ^ 4^4*1 ^Id^-HI X# 300 kg 4*444 Xr 4^1 tm ? 
[1+0.5+3] 

d^ci v : 

q^/q^p TfiTf Pq^g- 'ffqX 4*4 o 4l* 'l ftl.44 f%TT ^ 4*44*? fsp4 4<-4 H jfT 
W4T4XT 44414 W4T4XT 3q^4? 4fX I 4444 m 3TT? "44? Nm 2 /Kg 2 t\ I 
■M6I, 

4E^f44 fW (M)=6xl0 24 kg 
°l*4,4’l f4 u 'S (m)=300 kg 
"NWr 44414 (R)=6400 Km 

=6400x1 000m 
=6.4xl0 6 m 

W 41444 f&R 3qg4 (G)=6.67xl0" u Nm 2 /Kg 2 
4*d cb| Xf =? 

44 3T4W, 

/ \ GM 

U) = -^2- 

K 

_ 6 . 67 xl 0 u xl 00 x 6 xm 24 
(6.4 xlO 6 ) 2 

_ 4xlQ 14 
~ 4xl0 13 
.’. g = 10m/ s 2 
314 ", 414 = m x g 

= 300x10 
= 3000 kg 

444T, 

44 3T4W, 

Xl44 TW (M) = 6xl0 24 kg 
4^44 fW (m)=300 kg 
Y<sft44 4XTT4 (R) =6400 km 

=6400x1000 m 
=6.4xl0 6 m 







fft==IRcH Xf (W)=? 

FF 3RFTT, 

TI7 GMm 
R 2 

6.67 x 10~ n x 6 x 10 34 x 300 
(6.4 xlO 6 ) 2 
_ 1.2 xlQ 17 
4xl0 13 
W = 3000 kg 

(?F) XX # Ft ? FIF^; fFFF 7 XST FFRTF'^ t<si,FX I [1+2] 

dR y : 

tlX? ftr rfXt? Xfr rft 'flfX i 

RFT FFRdcW fXF ^ RruiR ypT : 

'l. Xf FFFFFFT FFpT !R I 

^ C "N o o 

7. '?if4|ch ij i t 15 i 

v. (c|5) Tj^r fXT XX # Ft ? 53ZT FHT ^TT f trg^r ^X c^lMTf 3X FFT? XXlZ 
<s|FI<<l FpT FT% XX 4/^ ? FFTFIFT fXr FFJ dlX4sX ? Fft FRFTX 

fXF 7.2xl0 22 kg J F^lX fXfRT 1.7xl0 6 m W, FdRI+l FFFFT fXT 1 kg fWX cfX 
Xt ? [1+0.5+3] 

FR?" : 

FF FT FWX FFFpR RRF RW XX%X FRR FRR X FWTTF WF FFF 
FfX I Ft FFFT X FTF XrFT FI^HF-H I 
FFf, 

FRFTFF 14 U F (M)=7.2xl0 22 kg 
FRcfF 14 U F (m)=lkg 

FFRTX F?XTTF (R)=1.7xl0 6 m 

FRX FX (W)=FRFX RFR X WFTF?X FFf =? 



(w) -_^l 

6.67 x 10~ n x 7.2 x 10 22 x 1 
(l.7 x 10 6 ) 2 
_ 4.80 xlQ 12 
~ 2.89 xlO 12 
:.W = 1.6N 

^jfpt XrfXrr XX # Ft ? rX -H<<+dFid fX 7 ffftf^ 



• FTFX FRX FTFT XXlFFFR FFTFF X X XXFF fXX X XlX-JkX 
rtrXfft rfff XfXn «iX i 



FF FFFR, 



X) 



<dXx 1 

RF : 




• RFT F?Rddld sp^t Prf ^ FFT? FFFTFF fPf>^ : 

% FFFTF RFIdd ^|r|chl F^FF FF I 
^cb^Mcb RFIdd WIF FF I 

UFF Ffa Pd^ddl F^tFTt # Ft ? T^FFT HKI^d TpftFT ^FT T F-FFTFl *FW # FFK FTFaJ ? 

<pftFT 'loo fer.FT. F5TFF FF% *#ra*t ^pFTcfT TTFFT FrfcT fer.FT FFTFF FFFsT ? 

■drci y : 

d-Fdd FtF ?FF FFF? FFFF % FlF?%F?T FT I <pftFT FTFT FFFFF WTFd FTFTFF 
FRFI'-M FFT Pd FI ft FR«T FF FRFTFT FIFT FFFFFF RTF WTT FF?T | ?# 
?2#FT WTFd WFT W%? ???W FF FPd>^ I 
TR FWFTFT FF WTFd % FFj?F FURM FFF? FpT FlPdR dRsktd I 
FFT, 

wftFT FFTFF FFF pRF (m)= 100kg 

wtfF? WF FFF (g)=10m/s 2 

Wdldd FFFFT FFT?? FpfT? <1M (W)=mg 

=100x10 
=1000 N 
FTft, 

FRFftF? WF FFF (gi)= 25m/s 2 FT WTcftF wftFT ? FFFTrftFT dPrd FtF FFTR FFF 
fTT FFF FtF =1000 N 

FF, FFFTcftFT FdTFF FFF PFF =m, FF W=F=m l g 1 
or, 1000=m!x25 
m,=40 kg FdTFF FFFRFFJ I 

(W) FTFTFTt ^fPcFF sftF FRT# # F%F? ? FTfFTF faWTT FFPddFdFl FFtF F^ FFJFTt F^T 3 
W01F<? I 

FW : 

3H^cH#T FFIdd FddIFI F#F^flF FFWT? FFTF FFFTF FdlFI t?#??T FT? fPFRT I 
FFFTF pFFFFT FFPddFdFI^ F^t FFF FFF? pR? 3 FFF FRFFF «T? I 
<1. FF PtFFF FFFF 7%? «T I 
? F#W#? RFT FFFFF F^tf PPrd^dF I 
3. FT RFT FFTF F? dPdFI 3j I 



WTF^fr 3RFTFF? Flftr : 



% (FT) 



ga W 



|F? ?Pt FFTfFF FFFF I WF FFFF ?F?T? FFF? FFpFF I FFF? PW? 2 x10 3 



kg T WftFTl Pf? 6xl0 24 kg I Pt%RF? FF PdFdd |ft 1.5xl0 n m ^ FF FF T F^ 

ftR FFFF ^F WFTFFF FF Rpf FTFT ? 

(G=6. 67x10'" Nm 2 /kg 2 ) 

m) FE^FT RFTFF If#FFT FlddFFI FFft FF PFT Fpf 3TTF9FF ^ ? ^1 ^FT FFFTF I 

(FT) ■Fdd'FI FFFTFFF FRFtt fF?FRTft fFFF FFFFTF I FFFF FRFT FF F#TF Fft 
FFTFFFTF I ddFlPdcPl pFF 1.9x 10 27 kg T FFF1 PFR 2x 10 30 kg ^ I Pd%V fFFFF fff 
7.8x10 s km FT FF Pf%R fspF RFR ^F WFTFTFF FF FTpT FTFT ? 
m FffPFF FFFF FFF1 FT FT ? '9lfcFFFF PtPf F1?FT T fPFF FFFF FFT F^t FFTF FF 
id FFF cp FF FT^ PfTF ? 




3.R) 



rr) 



m 

UR) 



m 

UR) 



Pd) 

UR) 



(ST) 

R.(R) 



Pd) 

UR) 

Pd) 

U.R) 



(^r) 

tur) 



op) 



wtortot toto toPPttp Porto iP w^pVt toto toPr^ Pro ? rrrt ppr.sR?- (si) 
TRIP dteddid. I Rp df dTOdteRI PFRTO=; dF5RT ddT PdPdl? PlR TO'-M §P W^TWT 
RRTOT # RdR RTTOyJ TORTO 5TTO dtejRddid. I 

dP)cH>Pd TORf t RdpROpR ^3^TT PlR WT Rp P TORTT RR <i ted did. I dldidld TORT 
•*T%^5T # pT ? 

WR °M <d 1 3 TOR dd TOted RRR RR fd ? Wffi ? RpRT TOTOdTTORT 

TORTO ^tellRddid., I RpRl PfR 6xl0 24 kg«5 I RpRT dTOTOd 3,71,200 kmM TORT 
lkg PlR PlR RpT W«W TOR RR ? 

RMRRR 5R pRpRR TO-dlRI TOdTd dddy^ PfTO ? 

W W TOTRT R PT ? W PTOTORT PdTT RdT TOy^ ? dfe TOSpRT TOTTOTTO R, RippR 
W RR IR W? PRTO g ^ dPTRRT TOdTp h TO) dPRdd d u -T I -HI RR fP Wd 



ddd 



8 = 



R 



R + h 



x g TOp y -Hlfuid dddid I 



cHsRMIS fRd IWfW TORT dPdyJ ? WRR RW RTORTOT dRpMd TORTRT 
diddTO RR fd ? 

d^ dPl TOTO Rd RRTOTTO dPd PfePd fd^ ? dfP TORRRT PlR 7.2xl0 22 kg T TOSpdTTO 
1.7xl0 6 m yj TOd TORfTTRT ddddl dR WT RpT fd$ ? 70kg PlR 'Wl TOpfRRT dPd 
TORTORT RpT fd? ? 

RR TO TORT TORd R RpRd? ? RTRRT pFRTOT TORTRT TOTOFd dd RTTORdR yj pFT ? 
TOIdd Pdf PTTOTOTRT TOdRT dPl T dP?RT dPfTOT R PdddT fd? ? dP dPRRT PlR 'l 
did dd t?, PT¥t dTffPRl PlR 50kg T TOTOgPPd PTTOT Rp lm t? TOT ddRTRdd TOT RpT 

did I ? 



HHM-HI' TO! Pi TO d TOdTRdRTP Rpt PTdfpRdT fpRFT d TOdTO cited did I #TOT?TO 

RdlcPl d?3TTdJ RdTTOTOR Pdddid I 

R STRprRRT TORT TOTRT RpT ? PfR ? FTOT TORT pFTO 4.8xl0 34 kg T TOR 
1.2xl0 7 m TO 100kg PlTO TORT RTORT RpT TO TORT TOTTOTT Rpf 





TOTORT IrPTOR TOdRT fdRRRT TOpP TOTRlft dSTTOd TORT TOTRdR TOTO R% dpspdTRR 
ddldd WTT H ted did I TO! Pd TO d dfP dPT TOTORT TORT TO, RdP ? 
ddl'TOdlddld dR TOT RTOT 3TRTO ^ ? PfTO ? dfP df PlTOTOR 100kg T 300kg PfRRT 
R#d dft 20m 'TO iff dp PlTOTOR PlR TOTOTO ^d WTORTOT TOT RpT TORT ? 

TOpFRTO RRdd ^ pfRd PfR R TOR ^ ? dTORTOT TORT ddRd TOppRR dd Rp 
dpTOTO TOTTRTOR TORR dddid, I 

Rp dpSTTTO PFTOTOR T PdPdtePddPl d?PPT dpTOT WTORpR RRRT R TOTOTO ^ ? 
cited did. I TOpfRT PFTO 6xl0 24 kg RddTdd TORTOR 1.7xl0 6 m TOptRTp te^-ll'R 
RRHTdd 3TTRRTO TO I Pd I TOR ddt RSpRT Wd TOR RpT ^ ? pRTTO dP Pd TO I TO did, I 
RTORR TOTTOd TORT PdTORTRTP RdpRRpR TOTdTOR dPPTRpR TOTdpR RR PfR 3TTTO9TOR 

o 

? PdlRRl PtPr RfPd Rp dp pRpRR TORTRT diddteRI dR cited did. I 
RTOT TOTOdRT TR^r RTR T PddRIdd RTO<5 ? TOT 3TTORFRT TOFd T PldRTRl TOR RpTRpT 
|d? ? STlTOdT RRR pPd dddid I TOTRT pFR 2xl0 3O kg ? TOTORR 6.96xl0 8 m yj Rd lkg 
PFRRT dPr TOdRT TOTeRT RfP fd<5 ? 

RlpRT 7 PPfpRHRTp RRpRRpd TORTRT TOTd TOdRT RITO R P ? TORTRT TOdFRT TOd 
'9TpTd Rp TOdR ddRT Rp P sflRT RRR Pddid I 

o o o 




'R(^) RRTTRT TRdl Rfd ? fadRI Rfaw gjRR RRTR THd^-HI RapT, fad ? 

dddlcd fW 7.2x1 0 22 kg ? W<&m 1.7xl0 6 m W l dddlcd dd^-HI dRRT Wd W 
Rpf ? 60kg fW '■ffW d^d d?| dddldl d^fcf ? 

(d) fadR dfa'ddl eTPFfr^r fad dRT ■Hddd %#f ^ ^ dddld I HMMcbl ?KW RdT 

dddddd Rd dfad dd dfd d dfa R 3TTdT W<fad> a'-IWdd dte-ifa-H I 
^.(d) dddld Wd W 1.67m/s 2 ddfal # #1 ? dfaldT WTddTd -Hdddld ddldddlddld 
tlWM df^T# ddcRd dd dfa>-a} cR dddTdT dl dFdd ftd, fad ? dfatdT ffad 
6xl0 24 kg J dd^ldl Rdd 7.1xl0 22 kg aj I fafafdftddT WdTddd sr 1.682x 10 20 N aj 
d T fafadd faded |fa fa odd fad I 

(d) dddT 3TW dfad RR ffa fadfadT dTSTRFd fad Id ? dfadffadd WT fafafadT 

dfafar fa fa ? 

T^fad) W W (g) ^ WRfRR 3RR (G) fad |f W Rd-ifad I ddfaT ddlddT Wdddfa 
fa 3RR dfaaj ? dfa |t fa'dlR 'x’kg T 200kg dl faded ffa 20m aj fafaldfaddl 
WWW dd 3.335 x10' 9 N m, 'x’dl dd fa did fa -H I 
(d) ffa"9RTTT RiT -H^dddl dddTddT fad aj ? dfa^ddddl dddddT dt R fad RT7R 
ddlddfa-H I 






Ho 




GcRT^ : S 



ure> : cnu 

(Pressure) 



% AT<5A Ag[ : 

ATA, W^T, 4IW, '-HAMAi fAAA, RTRfTpRA AA, !A?ArfPFF ARJ, AT^AtlPFA pRATA, RS^ATA, 
fteM, iA^lPPd.’ 1 , A^ARA PlgTTRf, ARRA, ATAfSFA ARRA I 



• AfA PARR AARRRAT AAR AAA HMIchl AAATR ATA (Pressure) ApTA? I 

• ATA PlAkA AAAA AA RATA aP^Si : 




A 



ART, P=ATR, F=AA T A=3TARRR RT I 

• rA AARAT <HM|ch| AA p«R TRAT, ATA AARAT ATA ATA, cIRAl AARAA WfWI 

O O J O Jo 

c^5hRIHmPdch RR55 | RR(A itr ^ApTAA dt AddTA ARAT AART ApRRI AA RTT Raj AA 
RAAT ATA R)ddM dRRT sf^t RPT Raj I 

(if F is constant. Pa = — ) 

A 

• AA AATAA WR PAR RRAT ARAT AFA RTT RTAAT AATRRAA Wf AATAATpRA 
1^ 1 









(A PAT ARAT Pa F ) 

lm 2 ^W1 IN AA AR RAA AATRA RFRR |pr rtAATR 1 Pascal RFT ApRA> I 
TRA RATA aRsPAH AIAIAI Pfsr T PflARfA ApT RATR ARARAT AAR W# drMH AA 
ATAATf AAR ARTAAA ATA ApRa) I 
TRRR RTTAA pA ATA PFA 3 RAAT W R^ | 
o AAR ARTAAA ApATR (h) 
o AAR AATAAA AARA ( d) T 
o WA AAA (g ) 



AAAT, |p=hdg 



AA PpRTA Aim-hi RRd AAA RRT4RA A I Pi d A g pRA RA ARAfAA AAA RRTAA PtR ATA 
AAAT A%ATAAA AATAAtPtA fA? I p a h 



_f=^_ 



:ra 



• AFft 



_fl_ 



-Wift 



77 



• TW WTOT T%fe OTTO TOTT feT OTTO '*IOT TOW TOoT ^fTT T TOT OTTO OTTO 
OTOTT OT R I M fR'aj I p a d 

TOft : OTTO Rw AFT TOfT feOTTO y^ TO feTO B FT TFT v iR^Uc^i yj I feTO 
F%fe sRI«R yj I TORT 3TOTOTFT FTARt TOT FTOTT RlOTT fet TO TOT fe 

RmRt> m v i cbi otto mi 41 chi tot fet yj i 









1 1 1 1 1 1 1 1 
III III 1 1 

mill i i 

III 1 M i i 
III 1 II 1 1 
II 1 

1 1 1 l i i i | 

Ml 1 1 1 1 i 
|j] | 1 1 1 1 

•||Mi> I 


'Jpft 




zzzz~~zzzzz 






— 






A 




B 


WT ^ 







• fferSOTRFT OTTOH FFTO TTOTTOTO TOFTTO OTOTTFT TOR RiRrFI TOT qOTTTOTOl 
wf 4iot<fi Rtoft fe qrr OTaj RmRt> w toto (g) to fto tott stott to 

p O' g fe - fi'IK'l g TO FTOI STOTT c| i c'l <H RpT qjq qfA cp-H fFyJ I 

• TO FTFTFT TOTO cTOT MFTFFT fA TOP STOTT TO feAr FF fet feTTFT FTO FTO FFTF 
TO TOTOF !TTO FOTTF HI*TOi<£l RlOTT fRtTOJ I 

• FTfelRTO fRtOTT A 2 T A, FT OTTO F 2 T F, TO OTTOOT TOTO fF FTOOTT MI-TOTOI 
RlOTTFT STTTTTf^T F t TOF OT SFTOTOTO FTOfTRTOT TOT, FTFfTRTO %OT, fMfelPFF RtTO 
F llR PR I 

• m^cbl RlOTTFT OTFRTcT RRlAlM OTTOT OTTTTO OTT RtTO OTTO TOTTF Fffe5 I 
A 2_ _ j^2_ 

A, F, 

'TFT, 

a 2 =ott feftro few 

A, = FFTT OTftTO few 
F, = FTFT OTftFT TOTTFFTO TOT 
Ft= SFT PrSOTT OTTOT 5feT 

A o 

TOW : FOTT FlferffeF RtW 0.5m 2 TOT FT[TO RlOTOTTT 2000N TO Ffe SSIOTT 0.1m 2 
TOT FfeT Riototf Ffe TOT FlP^FI ? 

OTTcTFT : 

TOOTF feW, 

fer Rftoto few (a 2 )=o. 5 m 2 
FTFT RlOTFTO STOW (Ai)=0.1 m 2 
TOT PlOTFFT TOT/FR (F 2 )=2000N 
FTFT RlOTFFT TOF (Fj)=? 

FTfefe FTFT aj , 

A_ _ 

A A 



?? 






or, F, = 
or, Fj = 



0.1x2000 

05 

2000 

5 



or, F[ = 400 N 

WRT ftwWTT H j 1 1 ^ H M n sfcT (F,)=400N 

l rf4" H iHlc-l l § civc'i R^yqrTT -S | 44 | cHc'i 4^740 OT H *rM I § FTiMrR ET4 x% 

RpuilRk-HcR 5FT (resultant force) wi TJS/fWT I 

rivc'i hri44t f44 77,4 "4 1 h Ir-m 4H cf?trt ^tt 4^ : 

o cRTTRT ^4 r 4 cl^icbi 3TFFFT (^0 'RFF FTR) (v) 

O <1 W 4l 7FTW (d) 



MW(g)_ 



WIT 



|U=Vxdxg| 



w4wr w m w f44 twwtft #r i wr wrw r wr cwwr 

WT 3^TFT I (V a d) 

w 4T%o 4 m ri sr^t j4t wtw w wr rfM rwt ®r^t ?cwr i 

FWI SfcngT WT MlOl-HI ^ W WT Ml4l4l WTW 4MRI WW55 I 
-hrr4i mi4i4i trw 0mi4i hi414i 'wt ^ rrwmt rrr4i if4 

1 w44r Owfrt 'wt wwrt rt41 rPwtt 1 

^ WRl? RW RWTRT 3#fFF WWT WW 'WT <0 W3RT 3WT ^ WWJ fedPcf 

twwttt r-Mch ^4r4 rtw stfftwt wtftrtPtw piuav (stfffd 
RW ww4 3WTFT WTWT 7%?1W T W?W mWRT PFRT wt^T I 

WT WWRT <HF|cH WoWW J l u MlcH Wf4 f4w 7TW W | 



p i 6wrnT=wRTfTr w+i ttmt - ttwpri wtfti rim 



u=w r w 2 



• wr WWTTi WT W STTfVw wr cRTT WFRT ^TTWJT W7T W7RT WT 3a4WFT f^WTi^T 

O O CN o o 

?fw Rgmgr jfwr s[ttw~ i w^ni snlwftrf^wO f4wrrw Rf4wi i 
?qWT = dVHcbl 40r 

• 3# ci^Hcbl iM fTMIRI 5° WWT I ^RMTt MlOl-HI WWT T9 WWT spF 'W 

WftO WFT WpTT ?oWT fTRTRW I 

o 3a4WT=fTNHI WRWT #T - HlOl-H I ^WFFT TTMr 

o =(10-7) N 
o =3N 

o SHlPcffyfe'dcW f^WFTBFTOTT WOWT TWWFTT f^WTpOT Ml4l4l RpT #T 3N ^ 

1 

• ^ c l'Mcp| ticfW 3TFFTWTT SRJW WFT f^W^TT? WW4 WTW '#1^ I WTWT WC 
3TTi TI^TW kg/m 3 i\ I 

, m 
a = — 
v 

wf, 

d=WTW 

m=f4 1 W 



?? 



v=3TFTW 





• 35 % dRR| -EFPR 7 4°c RT dlM^h-H-HT '9T^T MI^RI EHTORI 3OTM? TOR dRR| 
RTRppTR RRTO TO ftffTOTO RpPR? I 

RTRppTR RRTO = (dRR| RRTO)/(4°c RT dlH9f>-H'H I TOTOT MI-PlRi RRTO) 

• R7R WIT RTOP TORR TOTORT rTr TOTTORR RRT TOTR ftTOTpTR | RRFTT? TOddRI 

Pm (Law of floatation) 'dPl'a) I 

dTOdl RftfR dRR| TOR = ftTOTftR RTRRt TOR 
^ 

• TrRRT f^qy RpliRl RRR M I'Tl-HI toPrR RRRT RTOT % TOTORT RpR TOITORI RFpT ftTOTpTR 
RR #T R?RTR Rft[% RFpTRT RRR? I 

• T3RRT M RRR qt RFptfPfR RTOT RpT RRR TOTOTO RpR TOM RFpT fTOTOTR TO 
RRRR WM RRRT toPTRT TOFT TOTO I 

• RFpftTTOR RRTRRTR TORT TORpT TORT TOTTO TOTTO TOl^R TFT? Ph TO RRRRT TOpTOT 
Rf^ TOFT RTT? PmPr TOR TOTORT RpT TOTTORT RFpT pRTOTR TO TOT? I 

• TOR RTOTORT TOTO TOR TORTORT? FTT^TTO RpFT? I 

• TORTOpTOT ^ TOTORT T?R : 

o Constant weight hydrometer 
o Constant immersion hydrometer 

• TO?TOpTRTR RTRRRf pTRRRT TORTpR TO RTR RT? I 

• TO?TppTRT -HI TORR TOTOTT TORR TOT TORT? RFplRT RTORTO TORT TOT RFRj I 

• R% qfR RTO TOTTOT TO??TpTOT TORT TOR TOTORT RpT RRRTOR RTO TOTR pRTOpTR 
RT? I 

• rr RRTO TOTO RTOTO TORfTpRT RTORTO RRRT 'TOT RTRRT RRRRpT TOR? PRdPR 
PP TOR pTTOTRR RRp fpTOTpTR RTRRT <f[R TO?TOpTRTRT did TO I TOTTO |R RRRR | 

• TORT TOTTO RTTO ddlTO.RI TR??npRTORT? TOTRRTpTOT RpFT? I 

• R5% TORRR RRTO RTRRT RRTOTORT R^t TORT TOTTO TOR RTRRT TOR: RR? I TO RRppR 
3TTRTO ft? RpTOTRTTOTO TOTTO RTRRT TOR RR TOTTRR RR RRR TOR RTRRT RTOT? I TOp 
: TORTRR RRRT RFpT TORR RFppTT RTOT? I 

• qft TORRT TOTTO RTRRT TORR TORT RR TO RTRRT TOTTOTOT TOTTO 'TORT TOTTO TOR 
RTR TOTRRT RTOT? I TOTp : RRRT RTR RFplRT TOR? I 

• Rp TOTORT TORT RTR TORRR ftp TOR RRR RTRRT RpTT?, RTRRt RRTO T RRR 
RTOT RT TOTRR TRRR TOTTO !FT? I 

P=hxdxg 

• RTR RTORR ftp TOT R%Tf? TOiift TORT R<oP TOR? I 

• ?Rt R%R?RT RTRR Rt ftTOTfcTT RRTR TOT ftR? I 

R. ftTOTRRTRTO^ : 
ftTOTTORTR : 'i 

RRRT PTRTR TOTORT TORR ftTRTOR I RRR TORRRT 
PTRTOR TO RTF R RTO?RT RR R% TOTTO TO?TORT 
TOTRRR (X 3RTO) TOTTRRRRT I TOTRRT TO RT?R TOTOR 
RRTOR I 3TR TORRRT RFpT TOfr RpT TOTRRTO RFpT 
TORT? TOTRTRR RRTOR I TO-HRI R1TR RRpT 
RRTOR I 

(RTO : RTOTRT RRRR TO PtRRTO dftlRRI TO?TOTTO Sit 
Midi TORT? pRdpR R T R R| R%R? qcod TORT TOR Mpl 
R# TOR? I TORTORTO RRR RTRRTO i|t RFpT TO%T 
TORT? I 




fsfV-WVirH : ^ 

tojt tow toPt i toto to srfs^m: i dwrt? towt tot PrProd ^^i^-hi 

^n^Pdv wr Hindi d i ^ wd dr wrow nimni toPt totoj dTOidn 

nndid i w to Rt^trt yniPnn fd? w TOidnd'in i 




(dTd : dt TOTOId TOTTO ddft TOTOJ I W HI-TOTOI fpTTOdd TOlRiH d^ D 

P^ITOIH : 3 



dw wptt d to inn ddronf ottot dWr toi-Pi ddror dPd niHd'in i tot dTOronf fadro? 

TOpTdT TOT? dPd HIHdl'H I dTONH d I d I H I dPd T dT%TT TO I id mPHU^I dPd TO dfe TO 
TOT ? dddT TOd'ld TOTT dddd dW dfd TOdT TOTTOTOT I 

O O "s O O O "s 



» 




TTft 



(dfe : dldlHI 'TOT TOpTHT dPd TO fTO PdHPd dTpPd TOd dTOW TOTdTd TOT TOJ I) 

fodTdWI : * 

TOdT TOdd dHidl WT, ddddd dTOT T TO MlH MIH I fddTOT Hl'PlHI WddTd I rft ddTTO 
TOypT dT TOTOpf dddTTO dff ddTOTOd ## dddTd I 



u 



TOI6TOI dsbl 

o 




(FTTO : eblAchl TOFT 7 TOTO TOfpRT TOTF^ I TOM TO I TpsrT TO FF? I TOFT fTOTOT TOTOT TO 7 
TOTOTOT TOTO RTPPPt TOTO'TOT TO TOTOT ITOF Pd41fTO Ml 41 -HI dPT^T TO TOTOTOT TOTOTTOT 
TOTO Ml41cPl TOTO TOT ®T^t TOTOTTT RlPlRI FTO5 I 



3RRW PTTPT FFFF¥ : 

4. TO TOTOT 4? FT ? TOTTOT SI RTOTF TOTOFRT I 

p. TOT TOTTOT pF TO TOTTOT TORT PTTO TOa^ ? <TTOpM I 

p. TOTOT RWPPRT RlPlcPl J|Prvi 4 2m sf I TOT RKs|P|RT TOTOT 4l4lTOI TOTO lg/cm 3 TO, 
RlPlcPl MKrP|cP| PftoRT pF TOFT FFTFFFRT I 
v. srfcjcPr wror PmPro tofPtotoft fttott tottotot fF? i ter ? 

*,. RTTOTOT PlTOR - TOsFFTF I 

p. FTTOTOT PTTRRI FraTpF TO TOT TO TOT P TOT TOTOTOT TOT PlTOFHT I 
TOTOT PTOFT 500kg TOT TO^T PlTOF B TO 
TOTTO PTTOF A TO TOpT TOT TOTTTOTOTT ? 

o 

FFT PTTOF A T B TOT TOTOT TOTOT: 0.5m 2 T 
10m 2 aj I 

JR. FTOFTTO TOTOT TO FT ? TOTOTOT TOT TOT 

o o 

TOTOT PTTO TOaJ ? 

P. TP TOdTTOI TOTOTOT PTOcTOTO TOppTO FpT 
TOTOT ION TOTO TOT I pTTOTpfF RtPPPt FTF 
TOTOT TOFTOT FpT 2N WTT I TOT 3TTOTOM TOT PTTOTFTTOT TOTOT FaJ ? TOTOT PtTOTFT 
TOTOFRT I 

TO. SIlPcfpTlPFFcPl fpTOTOTO T TOTOTOT pTTOTTOpTF TOTO TOTOFRT I 

TT. FFTTOF TOppRT TOP PTTOTOT TOpTOT TOFFpT TOpl FTOF TpMI FF? (FFTOT) TOT 
FFFFTpT SHRMfe, FFTTO FFFT |F5, PfF ? 

TP. TOTOTOT PlTOTFT TOFFTF I 

TP. TOFT TOTOTO TOTOT PfTOT RTpFT FF3 TO TOTOFTF TOTOT TOpFFTF TOTOT TOP 
TOTO FpT toPfT FTOaJ, PfF ? 

T*. TOTpfpFTO TOFTOT TTO'TOpT FFTF 76cm aj T RTOTTOT TOTO 13.6 g/cm 3 aj TO TOTOT 

toPtot ttotoP to toPt ftot ? Pttotofrt I 
Tip. ftfttot toPft toft toftot toPft TOP Pf tPmi fF$, Pro ? 

TP. FTFfTPrro TOTOT to ft ? TOTO tof Pttottotot TOcTTORT TOTF ? 

T^. FTFTOpTTOTOr TOTO Fp TOTTOTOT FTOj, pTOT ? 

Tto tottoftPrto to tof fPttoj ? 




Vfe WT 3WgT YjFST WJ c T7 W qfefeq W3T fc)l<H-HI few ? 

RO. w TTlPi^chl Xt 75kg aj I WT yMI^I fefel few tef Xt qRWWr ¥fel 

feww ¥i qfeferT fXt ? 

o 

Wf¥ ^ 3TRT Pw<^ A 7 B W WRT: ¥Tfe ¥ WT ^P U.fel aj I Pl<WcH W¥ 
¥7T¥T 55, WT ¥W ¥7¥f ¥¥T¥¥T fetWT ¥6l ¥17 IP'tS, ? few ? 




W ww t qfefw ywfei tPwftt Pmw i 

¥W¥f WTW Wife cMWI Fife ’’ifelU.fe fFaJ, few ? 

^V. wfe WF T d^lct-dVcPl ¥yfefe Mdfefe WW WTfefeT few ? 
wt c^mchi wfe ^T^frPrzT^r w fetej ? 

WT 7 ¥NP®N ^ WT FW PteHfi'l'H I 
WIT WTfecIT 

% ra»). qfe wr wprrf ^rFffTTT writer ^r w w; wft wwtt ^5 t wit wpit 

FfefeT w«5 ? s!lX)fed<*0 W/fe WT TlfeXl few ? TOt efWf PPfefefe I 

( 2 + 1 + 1 ) 

drd< : 

qfe wr qwnf FfefeT t^tt ww fwt wwi few ftw Fife few wr wfe 
fer wr fw FTfew waj 1 qfe ww awfe few wwfer Fife few ww fer fer 
WT FW ifefel W 5 1 

wr fftw 5Mi ^frPrz7 srfe X tffer wfew swot wfe w wwt ww 

IFaJ I 

fUsifefed^fe ^ FTdT F¥%W few apT : 

• F7W FFTFfe" WWW FTW 

• FRWT wfefew TRW WT WWW I 

im. tete ferw fewt wwt w PpsXfe 1 
Wfef F>l4 FpT fe^JTWRT WTFiPr aj ? qfe 
few A feT TRFF^ 20cm 2 T few B fet 

60cm 2 a* T few A WT 50N W 

^rmtef 3, *ft fercw a wfe fttft qfe few 

B 7TT ¥pfe ? (0.5+l+2=3.5) 

W 7 : 

ffew ftefer wwrfer w w ft i 

WT WT Wfel felRTT STTSrTpFT aj I 
TO# feww : 

"¥W 'fllfeWT +H i+cpl ^TW H^fecpl WF 61 dfeld tef FIH ffefl Wfe % ¥17 Tfe fe^TTRT TTW 
W MW ^aj I ” 

71¥7T tete, 

few AW few (A L )=20cm 2 
few Afer few (F[)=50N 




PrCT B At ArpT (A 2 )=60cm 2 

fAspr b Ar Ap (f 2 )=? 

E?lAlHl4 «5, 



A2 = l 2 

A F i 



or , F 2 
or,F 2 



A X A 

A 

50x60 

20 



or, F 2 = 150N 

fW^T B FT V l-lsdHd Ap (F 2 ) =150N I 



^.(cR cTMAT T 3*ARAA^At *R5RT ydT^FW I faw ABCD rA ^ yAAT 

^ I AB T CD f[ A% RRRT dRWAt ^ fPSJ ? ffiPT ? 

cu+o.icm=3A) 





/- 




V- 




A 




B 

s 






s 




C 




D 





rA 

yPT 

o 



3rd' 1 ; 

yA At rp^r wrAr pAptt crpAi ’efpppt ddidmPdch ^ i 
yA^cr (v) a tfp? (d) 

hi A c^i wAr yA i ht^A hiAAi psArp rpt mfiAi pApct ®r^t 



1 

Ri ^ chi fA^FRT HI Al-H I ABCD RP «5 I AB -HdeRI CD -HdeRI HlAAl PR 

sfA IPyJ I rAAt AAAAA rAA ffiA PTT -HdldMlPdch I AB *P?T CD Wfo fit 
AfPTW «5 I ^AA CD ddd-HI rAAt PFT AB ddddl W^\ ®[A f^T WA 
A i 

h 



a 



\m. snfAftfAsrAr fassiRr i ^ f^T^rrl rAiAr XXr ep^, fAy ? 
fiAyftAT 5m AXw rAAT wt ^fA I (Vh-V*) 



3cd<! : 

snPAAP^'dAl ffi^TPTSRW : 

■N O 

“XT dPiX pA pt sttAw pw ?pp wAtt fiAi wtt pfA pAptt ApAAt 
dP-lAl dXAl ^RPP ^ I" 
pApTyAAsAAT d^Ai Ap 

htAA <^imi* rAArAt Asttbt psAfrr ffiA huAm c^iiX htA fAr >cMih 
AAAt i 
y?w fAw, 



dTMA 7 1 1?. * I $ (h)=5m 
Ild^Al feldM (d)=1000kg/m 3 
Wd Wf (g)=9.8m/s 2 

dlAlAl WT (p)=? 
mAmA mm 

p=h.d.g 

=5x1000x9.8 
=5x100x98 
=5x9800 
=49000 N/m 2 

dlAlAl dPT (p)=49000pafM5 I 

A(M). ^TFT dAA % ft ? MM wAA MFT AAMT BfA RFMJ 1 MMftfAMMlA fAAAlAAA AM T 

RT^RT dfMT dAt ^ ? Am ? «.+^. i <= V ) 

dfA dMFT Sl^O-hcd-HI MM MW MM «MM3 dTd dfAM) I WMl MTM TIMM A I 




A 



MM WdA Md fAw 3 dWRT Aw MMJ : 

M) dMdd dfMlf (p \a\ h) 

M) dMFA t| dM (p [cT | d) 

d) wd wt ( p ^a\ g) 

Pn A lm-Tichi w t mm mAM ammi wr mAMt ®r^t ^ BmP^ 
P4 A mi Ami tficd c^i emm wt arm mAiAi emm w mt mm wr mAm BA 

O ~\ O O O "S 

3OTT qfA Bd AImi Alchi etrw BA AsAdM WT W A | 

Aim B^Al Am 3 iwrt dtt ArfAw mffA h A a i (‘ U + VMA ) 

(i) . BsSUrA W Mf RKAMdA MmAm ^ ? 

(ii) . BwiBlA RTAtfeRT Am MA fMJ ? 

(iii) . MM 4-MRi AM MdTM WT 'll Aid I M eMRA 
MW A A ? 

drd < : 

(i) . fAw mtpt MfAfAfAdEA hmiimmi wAAm 

3 >, I “dA d M <d i § d°y dT dipAM <e-H<d dM m d i dRT 
sMIMI MM dMRT WW BA WddTd BMdfAd 

o o 

dMdd dRWd WgR ggj | ” 

PwttPw mABA Amwmmtt 

(ii) . BmttBm nAiAi Am =dMW fmmt AM -mAFtt 
Am 

= 10-8 
=2N 

(iii) . mAM BreA 3AdlW MTWd MM MT MlAldl MR AM W wA A I 

v . OR ). ?mt AAaA Agd ? sr^fMd mm dtA^A A ^ mA 3 ' 3 iw # wm ? mmiA , 

APgTA T 3MT? sMRT: 8cm, 5cm T 4cm M5 eA TpFWTf mAMT 7MM dM# ¥A AFT 
mAMT ^5 ? ^r^A MTM 800 kg/m 3 T llAAl ’EMM 1000 kg/m 3 ^ I (R+R=*) 

MM : 

MM M3T ^MfMd MM EMM MR TM$ I mAA ^MfMd dPoAl MMT fddT dPoAl 
MM dMT dAt MWd MMT MTM I 




n 



MTT 3RRR, 

chlichl d^btal did r d (d ! )=800 kg/m 3 

ftalfta Ml 41 chi bH<rc| (d 2 )=1000 kg/m 3 

ftalfta Ml STTdfdRT (V 2 )=? 
chlichl dsblchl HlMd d (V^lxbxh 
tata r 4TgT 

ftalfta M 1^ chi ta (v 2 .d 2 .g)=chlich| ta (Vi.dj.g) 

tat chldchl tabT '■ffTW 3TTWT = ftalfta Ml ch| 3TTWT 

v^ = c±_ 

V, 

V 2 800 

or, — - 

v; iooo 

V, 8 4 

or, — - — = — 

v; 10 5 

rjdRr chlichi 4/5 WT Ml^l-HI tabT I 

*.(*?). H=Hchl Pm ^<s$?X 1 ^T^TT’TT d<Hcht mta # 3RR ta?3 ? taft 

W taf m taf tat 1^5, fta ? H+VU=ta) 

H^ci * : 

M=Mch| taw : 

"rRR 4gTW tatai gta 3 TTtar ta wta rRR ta ftanfta ta” 

Rta M-Mchl ta=ftalfta d ^ H chi ta 

o 

ta d-Mchi wr d^tai tar m gT srrr w, rtrt ^ ?pw i ta 
d-Mchl hRRR ductal dRRcf- '■fRJT tat 'WT 3dRT m cTTcRTT I 

tata ?dfRHT tar didi-Hi dhtar mmrm rt 3R4 tat dd^Ttar mr star tata 

ftanftar tata ftar ta tar tar 1 ^ i. 

*. snmdR hiPt *rqr di^T mg^ : 

'l.(dh). dtaf Pm ta^m I IOT dRdftar tabT (50cmx30cmx20cm) RT t tata W dhpf 
m mta ddddta m? I (dV'bchl RdR^- 0.9 g/cm 3 7 Ml 41 chi RdRdT 1 g/cm 3 ( 
<t+3. *=*.<) 

(R). staita tata # gr ? dRR ggrta fta rtr, mta tarn, mta ? wtat 
r-Nchl dRdRcT MMlPld tam I ( < l+d=?) 

^.(dh) qdR? taTMdRHT dR4 ta SRRnf # tam ? dRMlt 3RR ta ^ 3TRT drrcjg^ 

PwTR I dRta dTdta d HI chi hTRRTT W tatafr dHIchl ?TRRTT tadd ftalT tadchl dhRR 

o ^ o 

^ gr ? tagw i 

m. snPhPrftaTdhr Prgmr cl h=d g i <4. i mi mi chi Piwn sTTsnfta ^ star iwwt dfRr tarn i 
?di^<Mid m dfRR mtar ^mr tatar cMM tata ?r- tat snfta dm 
ta ? H+tata 

?.(dh) ^Rtata ta dRT tacTTddRT stata ? mr taiR tarm i gT^tata tar w 
ta^r ta ta MdiPid tarn i (o.mtata) 

(R) dRtar mta 3RR ta ^ star nm tajm i mta 
‘9igsr ta, ddM i4lchT tar t rnmT tatar ww ta tarn 
tata i mhT 3Rm tat tatahr grR'mta ftata i ( 
vt+ta) 



RTm 


cflH 


X 


25N 


Y 


20N 


Z 


15N 





(i) . X,Y T Z F?F FTFT T HHMI'Tlcbl FM FTFFTF FF ? 

(ii) . TTFST qi'fwi FTFF pRFTpfF F'RFF FRpFTT FpT FrfF FTFT ? 

Y.(FT). FTF FFFTl FT FT ? FFFTT SIFFTTF FFFpFF I FTF, FF T FFFFFFTF FFFFF FFFTF I 

FIFIFI 3TFRRRT FTF FFFFF ^TOT? FTRT FFF, Prf ? (VU-V^Y ) 

(W). fsr^TRT FfT FFFTTF FTFTFFFF aj ? TFFF FFFTFT 
FfT fkdW+l FTFPFT FFF r 4 ? TIFF 
pTFFRT TO FFFTFTF I PTTTF A FT FTpT FpT 
"FFFT pRTF B FT 600N FpF FF#TF fF? I A 
FF FFW 40cm 2 T B FF FFFFT 4m 2 aj I ( 
o.^+o.^+'U^.iO 

<.(FT) FTF FFTFFF FTF FfTFfT FfFFT FT FaJ ? 

FTFFF PFTFT WRT FTFFT FFTFfFF Tp3? I pRF 
? f Ptft f%f" tftfPft FFp Ff^TERT FFT FFFF 
(F) FTFfTpTTT FFFF FT FT ? FR?T T FF FRpFF RTRFFT FTFFfpTFT FFTFFT FfFFT FT Ffe FFFTj 
? PRF ? (<\+<\+<\X=^X) 

V(FT) FtFFTF FFFF FT FT ? FTFFTF T FTF FTTFFF FFcFpPF F? FFFFT aj ? FfTcF F^FTFTTt 
FTFTFT FTFFT 20N T FFpFT FTFFT 15N FpT FFT FF FFF F^FM ffTFFF FTRRT FFpFF 

fPf ftPt ft ? (Vim=3.i0 

m. FFT FTTFFf FTF FFFF FT FT ? FTFfTpTFTFT FfT PfFFMFI 3TFTRFT FFF FT$ ? p=hdg 
fftPff fffrt I 

F(FT). FF T FTFFT f FTFT FFRR FFFFTF I fc?FFF f^TF F=MIFH 
F*T FTWFRfTF FTF FTT FFTFFFRT I (FTFFF RRFF =13.6 
g/cm 2 af R+f=F) 

(F). FfpRRT FFflFT FFT FFFFF FTpTHT FT^t FJFF TpFFT efF», pRF ? 

FTFFTF (v)=Adg (h 2 -h,) ' fPT FFtPtF FFFTF. I XX+^X) 

F. (FT). FTTRFFF fFFFFT FraTf^F 3 FTFT FFFTTFFF FTF FFFFTTT I 
FTFFF FHI^FF FcFTFF FFFTFT PPt tRsIUcH |F?, Prf ? 

FTF FFTFFF FTF T F%FT#fF' FT FFgTFT ? ( 

C 1.^.T!.+3=F) 

m). FTTT FFFTFTF FTFTFT FFTTit fbfjt FTTRRT FfFT 5 ON FFT T FFFT fFTFTFF F'RFF FFpFF FlF 
15N aj FF FFffFF FtFFTF FTpT FT ? FTFTFT FFF FFFTFF FpF FTpT ? FT RfFF RRF 
pTFFTFT FFFFaJ ? FTFfTpTFF FT FTTFFT FFFT Ff^aJ ? FFFFTF I (VM+o X=1X) 





PTFFT FTpT FTF F# ? ( c [.i(+3+Ti(=X) 



: fcfcT 

ClTU^ycljRT 



ft^t gg; : 

ftf, dNFg FTttt ftfVre w faitre crmRor ffft, ftf f4)ch ij i, Rff, 

i^cH'JI Rff, srn Ffg^F 3g cd^Hchl FTFRt, FTFrft35 FTFsft, FFTFIRfF 

STTcpfcT, Pd-dlPd, 3TR3T, FI^FFfPn, dPFFH'-l, 3FFFT I 



Fl'^F^ fFFI? : 



FTF : 

• 35% Fit FFTF3F 3FTFFFF FIFtl ch|VUH f% FTftFFTF FTF FfFF'J I 

• diMchi si ff ft i FFFTi 3FMff qgw Ff% F#rg i 

1 3FTFT% =4.2 FF 
■ ,2 

• 35% Ff% dFdtl dldNdl FT f%TTW%f FTFF % dlMsbF FT I FF3F SI F35T? tfFFF (K) 

FT I 

• FTFFFT FFF W F%% F35TFFF fttt FftFIF (°C) fttt FFFFFcT (°F) T FpFTF (K) 
fF I 

• FTF 7 FTFFFTFT pFFFT : 



dH 

<1. FFTF3F FFFF3F Ff%Ff%F3F FTF FTF 
FTf%F FT I 

F FF3F SI F34F ^ (j) gt | 

3. FTF FTF FFTFTfttdF m TjfF^ | 



gngg 

F FFTF3F FFFFFF Fft 7TftF3F FTFF 
FTFFFF FT I 

F FFFF SIF3FF 3#fTF (K) FT I 
3. FTFFFT FTF FFTftdF WF Tyf^ | 



• FT%tFTF 0 °c FTF 4°C F^F ddltdl FF3F FTFFF F^FFF FFdT FF3> I FT%t3F 3FTT FFFTF 

ffM 3t%T5t ft fttVre: w Ff%^ i 

• m%cH 3TTFFF Ft FFT FF 7 7FFF FFFFT F%t ft FTFFFF 4°C FT I FTFFTT tFTFFT : 




• mtlcRl Ff%FftF FFFF FFT ^Tlt S^FT SF33F FFFFT ftt FF3F FTF3F PtW 4°C 

FTFFFTFT 7%FF FT%T ft FU.tl<H FTW FTFT Fftt ttfFF 7FF F3F$F I 

• 35% FFjF ftw FT f%F3F FTF3F FTF, FT F7F3F fW, FTFF5FFT FTFFF dPddt 7 fttFd 

FTFF T7F STFFT3F ^FWI F7TF7 |g| I FFFTF FTF gftgF F F%Tg I 
FTF=PT T Fg' x FTF^FFT MpddH x MPFd FTF FFF FFFT 

3T, 



?? 



did (Tt)=m.s.dt 



461, 

dt=dlMsb-H-HI MPddfe, 

m=ffeJ¥, 

s=feffe74 4T4 SIT74 4Tfef4 

lkg fW 4444 d-H4d l°C d I M 9h -H 44ffe 44 477744? 4777f1fe444 4^774414 W d-Hdd 
fefe77 477477 W4T (Specific heat capacity) '#P^ I 4444 SI 44Tfel4T Wg- J/kg°C 

I 

47^44 fefe 74 dlM4IM u l 5fn=PdT 4200J/kg°C I 4444 47 lkg 4lfefenf 1°C dl'd^h-H 

dcoldd 4200 J 4T74p44 4d 477744?4T 47t$ I 

4?t 4fe 7474 RdM,cbl 7T few 4T4 ffeR" fep 447RT jfefer : 

o PW Pw 

O dTOW 4T444 dPddfe 

O fefeTd 4T44T44 444T 

4ffe44 PlfeTd 4144774 444T Tfet (4200J/kg°C) WI4 444 4?4 dlM?H4 Tfefe ffel 4lfe 
?ft 474 'fetPT M5 I Plfefe 417444 fffepf fWTPT 4ffe W fefe^ 4fe dfPdwfe «fe 
41444 74T 4lfet 44fe WWJ I 

feffe74 iWcP4 444T 4?4 Wf 47T7 fejdfe 4143J T fejdt feH3a[ #1 I 7144144 fefew 
dlM4IM u l 444T M (4?fe7 800J/kg°C) WM wfefeRT fefe4T4T W7 Tfet J P#RT P74T 
f4? I fefefel T TpffeTT 477774 3prT7" 74lt Tfet I 

fefe74 PTPcTW 3744T M 44444 t sqft ?n4W 47poT 44 4fe ife 47444' 744 WI4 
4#W1 774 W Tfe^ I 

46444444 Wife Pp7 78°C fe I 44tfe 464474 7fefffe7744 7474 4~fe pffepfefel Plfefefe 
4T774T 47?4 pfew I 4fe 644T 44 felfeidl 4fe dfelfed^ Wt? I 
4774 77T47T Pw W 773{ : 

O 447444 3T7774 ddlcfe, I 
O 777444 477747 TTffe 44$ I 
O 77744T Wiffe MPddfe 444^ I 
O 447744 3T447T MPddfe 71^, I 
TffecffeT 7M4 47IW : 

44? 44T ^iffedfe 4741 47471 ddldddd 4Tffe 25 few 4ffe 10°C 4T4 30°C W4 ddlfedl 
4lfeffe 4?jfe TTRlferf Tlfefe fePTl 477 ? few 44414 I (77fe44 fefe?74 4T4 4T44 444T 
4200 J/kg°C 4j) 

44744 : 

4T44T feddfel , 

Midi 41 fe 1T 4(m)=25 kg 

Ml 41 44 4441 4T4W(t l )=10°C 

Ml 41 41 4ffe4 4T774T(t 2 )=30°C 

Ml 41 41 feffeT4 474 4774 5744T (s )=4200J/Kg°C 

Tlfetfe fef444 474 (Tt)=? 

4lfefelfe 77=4 

Tt=m.s.(t 2 -ti) 

4T, 

Tt=25x4200x20 
=50x42000 = 2100000 J 
.'. Tt=2.1xl0 6 J 

444 4 Tfefe ffe444 4774^14 2.1xl0 6 J |4? I 

?? 




RRRT : 

• toto to ww: tot wm tot sii^Pm TrfTOrorTi tottopt topto fPR? i 

• cbP-d -H I TORT TOR FTTOfT TO/# TOTOpR =1 RM | 3 FTO (Lens) I 

• TOTOT TOTTOT fRTOTO 3TOTO Tyf) #Pro FT PTOPto TO 35 I 

• TOTOTR TOR fd H fid TORRR *|t]MHJ TOT TO TOP TOTT ftr I 

• TOT -HldMddl d TOITOi : RTOT TOF 7 RRRT fro \ 

• RTO FTOF TOR STO/TF TOTTOT pRTOTTf RpTO TO TOT Rt# 'AFT FTRFT 7 

Fftt# TOT TOFT TORT TOTFTR RRRF TOT Fpt^ I 




RRRT TOF 



TO STRTO PRRR TOR TORT TOTTOT ftTOFT? pTRftF TO, RRRT TOT TOFT 7 
Tftt# 'TOT TOFT TORT TOTFTR RTOF TOT #T5 I 

toft 




TO# 



to# 



RTOF TOT 7 TORR TOT f#T PdHpdRsId RTORTp TOipT : 



RETORT FFT 

H. RRRT TOT TO# 7 Tffft# 'TOT TO# 

1^5 I p 

7. TOTTOPT PPTOTOT Rf#T f 4 I 
3. TOT: TOdf#P TO# TOTTOJ I (TOT 
'-hi TO T TORT R##TRT TO^PT 3TTOTT 
TOR) 

X. TORT FTOFT R### RF#t 

o c 

TOTTORT I 

7. FTR# TOTTORjrgl I 



R#R FFT 

% RRRT TOT TO# 7 7p#J# TOT TO# 
1^? I 

7. TOTTOT f#FFTt PdRptfd TOJ I 
3. Ft TOFdfFR TO# ddld# I 
X. TORT TOTOT TOT #R# TORld 
TOT3RHT fF? I 
7. FTF# TOTTcFRfF? I 






• TO RTOTF FFFTFRT FTO RFR FRFR pRRF¥ RpRT ftR TO TOf^T TOR TOT fPP 
PlTOTO R^pFTO Pro (Focus) FpTR? I 

• RTOR RTO T RsflRui jc|^H jS\ RfpTTi R^rr 0 (Focal length) FpFT? I 

• TORT TOFT FpfR RRpFTli TOTOpFF RRpf FpFT? I TOt : PV-HR TOR TO RTTFTOT 
TOTTFR RRpf I 

• TO RRpTRTt TORT TOFT TlPhH, RFR? TOI-MpTO RrPt FpfR? I TOp" : TORT pRT 
TO RRF TOTO TOTFR RTOpf I 

• RTOR RRR 2F 'TOT TO TOR SFRpTO FT 2FR PpTOF RTOpT TOT? | pTFFT AB R 

rtoPt a’B' tr i 




AB R RTOpf A’B’ TO I 
tor RrPfR tofPt Pfrsffrt tot? : 

c c o o ‘ 

• RTOpf TOR TOT? I 

• RTOpf TORTOR FFTT TOT? I 

• RTTOpf TOTRpFF fR? I 

• TORTO? RRT TORR 2F FT TOR TORR TOTOpT RRpTT 2F FT % TOT? I TOR TOTOpT TORR 

o c 1 c o 

RRT # TOTTO TOR T RTTfro |FT? I PhTO TOTpRlFT RsTTFR : 




• TORR? RFRR TORR F T 2F R PlTOFT TOR TORpf 2F TOR TO TOT? I TORpT TOR TOR 

o ^ c ‘ c o 

TORT, RTrPtof t tor TO? I pRR trtPtTOFT RRRR : 




AB R sroPf AB tT I 

• TORRT? RFRT TORR 5#FRT RR T TOTRTOR PlRFT TOR TOR FtPp pTOTpR RTOTOplR, 
TOR 'TOR TOF T RRT TORpT TOT? I Prr TOT fTO : 

o o o c • 




<^cH srrnft Ffa FHT TPRT FHEpf STTcppT fcsnfcTT I STPTpT TFT 'ipTT TTTFT, 

o o c • c. o ’ 

WT T 31 4 1 * fa* I RrR WT^TW ^sTRFT AB FT 3TTF^T A'b' FT I 

o o * c 




fa WH chi TFT3TFT fa^MTF F^farF FT failed FF ?HBdMl4 fa chi FFPR (Power of Lens) 
fRtF'S' I 



FFRF ( p ) = — (FFT f=FT^RRF fft FHFT tTFTF ftRT THFSi) 
fa WH chi FFrsq- Dioptre (D) FFTFRT dlPl^, I 

75 cm d-^cpvui |f) FFFT F>faFT HHFI FFRF faHId-HL Pi FI Pi ^ : 
FFf, i^cpvui |ff (f)= 75 cm= 75 / 100 = 0 . 75 m 
FFRF (p)=? 

FFffTTft FTFT Sj, 

P=l/f 

= 1 / 0.75 

= 100/75 

=4/3 



=1.33 D 

Therefore, TFd fa ^ chi HTFST 1.33D | 

fa WH chi fa-klPd (Magnification) FRTF FlFpdFi HTFF T F7FFT -HI^-dfaFchl SHMIdcifa fPTR^ I 

~ ~ SHchfclchl HTFF 

Id Hid = ^ 

c dHFI HTFF 

FHFTTF PdHpifaid dPFM dlPF"4 : 

n, ~ Pi HI slid SHFPdTJ-FFI srfr (v) 

TqTFTF = — s S — 1 

c ciHdld d H T -*-H FT FF ( u ) 



MreM Mri Mr rrrM rt MM g . 



gPTgg 

% Mr 

RR 

3. y Rf R P?d r 
x. Mr (^Tpfr) 

<. Mr 
^ Mr M 

> 3 . MM RRT 



W 



cf>PT 

RMl Mr rM RRTT RT 

o 

RRR M MrR rM sHI R 

c 

Mtr rM M totm rr Mt M 

MM Mr R?R Mr M 

3 TMFIT Wf rM RR RRRT WTT W 

o c 

RRTR rM rM R-H MI-HI Mr I 

c 

MM RRR T W RRR I 



RT 




W RRTRT rtM WRf MM fMr Mrrtr IR? I 

fMnrft mMrfr 



^<wmH 



MM? 



tfe * T 



wnr 





MrM rr Mi M dr M rr Mm Mr M rrM MM rr M 

(Short sightedness) Mr? I 

RrM M «fTRT RRT R M T Mri M Ml RR M rrMt Mr? I 
Mr M RTR #p RI W? 3 R M eRIR Mr? I 



<f,^. w A>-h 
iRir MM »nM r fftiR MM 



M rr MR Mr rr r MrM rt M M MM MiM Rr M (Long 
sightedness) Mr? I 

rrM M M rrt r Mr t MM M Mr r M rrMT rr? i 
r M Mil erir Mr M Mr MM rrt rrrtr? i 




ST sRd 3fr RT ST step! SR'dlfl TTcTlfTircRl 3TT RT 

• qr?fT ^TTRUTF^ qqqT T37TT, ftf^T dT R^dd qqrq dP-Rdd ^ c^RTTST# qf^ddR qqq^TTq 
qRR35 I 

• q^qqTRP 3p5T TORI qqqqq 3q”cpRf qRT ddldd WR qRR5 I STRT^ qRRT ^ 

3TTCT q^qqR RtRTfTqRq WPS qfTqqq fR? I 

• S^/STd sqirqq qqq?T Rd Tjff cl^dcbl qfMR vifemebl TPTTTTTi STdqq RR qRrRJ I 

• qqqRq SHRsllcH qfRq Rqq RRRTq 3q#pq ^Rfd^ I cR'lld 1 ^ qsqqqfq? qRTq iqvcpqRq 
TTFT^T qq;qq wra RRqR qRslUcPi |R$ I 

• srsqRq q^qi 2 Rdi qqqqqr rr ott qfrRpi 1 2 RRqq r^Rrr qffqq rtr ri% 

SIT ffS, I 

• dIR dIR T%qq JsPMq ftFRT^ SRRTqR qq ST SRR qRqq RTTR qfTqjJ I 

• dlWmebi swra rr qmteft RdR rst didiqq qrqqTd sqriqq- qsrrt qqqq qRr 
dRiRR-iqi qRqt qqR qq rr^ 1 

• *s[qrfcrq Prrrr TnqiRqqr qrrnsFR irq qqqqR dRrrqqw qqiqq r^Rt rfr qq?#r 
T#ftqq srqqqqR qq ttRjr$ 1 rr wr qfq 1 

• qqFRM qqqqq sqq^r diRpdcb rr q qrqqR TqqT ir$ 1 

• rrirr qTWRqrqq qqiRiq qRqq r^Rt RqqdRqq rr q Rit 5 # (qrqqq dddmi) 
irj 1 

• dfRqqqw qqrqqq rrRi qqqqRiq; rr q qrqqRT ri% 5 # 1 

(q). P^qiqRiH^ : 

H). 2 STTdJ Rqqr pqdRR | URdldl 50ml dpR T sqPTRT 50ml dPdddq RsdRR I stRTT ERdl 

500 ml qq 41chvqi 7%qq qqftqT TiqqqTq; i m srt ^RRqqf RqfR rttr w qff 
qqiqqqm; i dqRq qfqqq qiWR q q Prqq qqiqqlajqq dN^hq qqqq qiRrqqqT qrq 



dHRiq I 



wq 






TTRqq qqrqqq 


R Iddd qty^qq dm^q 


qqfr 






qPdddcd 







qR qqrsqPr qrrqqr q^t ssRr w ? Rpq ? qqq faw qRt qq^R Rrsq^iq i 

O C O 

(qiq : qPdddq+i f^qq: qiq srrqq qqqT qqq qq^RiRr qqqq dm^oq qqfrqq 'art fejqr q^) 
R). qqqi qrrqqi qqfl qqqiq i qRR qrqR^ qrqRr qrq qpft dqP^d q^r qfsqgtq; i m qRr 
qqgqqg* WR A,B,C,D aqfc qcfR qqq qrqqqT Rt^ qqft qRucPl qqp Rf^T# qpfl SRqqq 
Mi'Piqid ^ qqqqR eSdRiq i qqqpqqf q^R^r qfqq; q qqR dreT Rrost q? rrr qjqq qqr 
sTqRrqR qqqiq i % qqfr qfrqqq qqrqRr Rtr qrt qTqr wnit 5# rswi ? ttrr RqqR 
Rrqqqqqiq i 

(qid : qqft qftq^r qqdRi Rrrpi qqq q4 i qqqiq qqq (w) M sqqqr q%qq 5*§q 
qRpq^) 



?q 



(3). dP^OTI OTTOT W® TOTPft OTT OTIOTIOTI SOTST OTTOTT OT^OTOTR MdiTI’H OTT OTTOTOTT OTPpT/OTTOTOT 
chid chi WIT OTTOTT OT^OTOTd Tffr fdppFr otftOTOT OTOTOTTOTOT OT-pOT I 

• PfPOTT 

• TROT 

• ftrfPFrft ototot 

• sn^ftpT 

OTOT*t OTOTOTTOTOT OTOTOTOT PTtPt OTOTOTPl OTOTOT OTOTSP Mt OTTOT OTOTOT^ I 

eft '■HHi^chi spfre: otwtot ^nfr ott^tototot otkmioti frf eft iw cUNd otpot otott ? ototottot 

OTOTOTOT I OTTOTOTT OTOTOTTOT pROTP TITspd f 

ototototott wtPt otpotot^ : 

% Ml chi OTPddPPd TTOTTT OTOTOTOT # OT ? PfOTOTOTOT I 

P. OTOTOT^FT OTTPRlPcTdchl OTTETFOTT ROT OT OTTOTOTTOT fPpOT OTFR !§SOTFOTpOT 1 
3. OTPOTT OTOTOTOT Ml^^lchi Pfw MMJdT? dicier OTOTT -HOTaR PhOT ? 

V. pOTOTT STOTT OTTOT OTOTOTT Ml chi MIOTTfOT? OTTSOT OT fOT$, feFT ? 

OT. OTOTTpOTSOTOTT OTFpf OTOTOT OTOT*t OTTOTOTOT OTOTOT dPdchl OTFOT POTS OTTOTOTOT I 
V fqrfpTOT OTTOT ETROT STOTOTT OTOTOTOT # OTT ? OTOTOTOT OTOTOTOT #T PlOTOTOTTOT I 
O. dIOTIchl ftP^TFS OTTOT ETTOTOT STOTT 800J/kg°C aj I OTPTOTOT OTOT OTT OTT ? pRsOTOTTOT I 
O 12 kg OT#ni 20°C OTTS 36°C PFOT OTTOTT OTOTPr OTpT ETPT^Tf^T fPrOTjJ ? (Ml-fldd Rrf^FS 
OTTOTETTOTOT STOTOTT 4200 J/kg°C 3P 

T. TROT OT OTT i OTpTOT'S’ ? OT Ml'pMId OTpT TROT OTTOT -HpOT^ ? TOTS’ MMfM-H I 
To. OTOTT T OTROTR pRPTfpRT OT% p OTTST OTROT PlOTTOTTPT I 
TP dl-MpNOT OTTOTpT T OT d I Pd Pd OT OTIOTPdPdd OTROT ^SOTTOTOTOTRT I 

<R OTOTOT PROTOTOT F T 2F OTOT POTOTOTT OT% OTOT OTOTOT OTTOT OTTOTpP OTOTT S OTdT OTOT5 ? fOTOT 
OTTT fdd RsjPfl ddl 1 4 d 6 1 d I 

<13. OTOTOT OTTOT F T O OT POTOTRT OTTOT OTOTOT OTT OTTOTpTOTTOT fOTOT OTTpOTOTS 
OTOTTOTOTOTTOT I OTIOTPdOTI OTOTpP #T OTOTFT I 

O ^ C C O ~s 

OT. OTOTT OTTOT OTOTTpOT OTT OTOTOT OTTOT OTTT 3TFhf?T 3TTOT5 ? OTlP^IM ST%TT 

OTTOT1 I 

OT. OTTOT OTTOT OTTOT OT OT ? OTOTT OTOTTOTTOTOT OTTOTOT I 

50cm OT^fOTOTT fff OTTOT OTOTOT PfOTOT OTTOT OT^T ? PdOTIHdld I 
TO. OTTOT PdOTpd OTOTTOT OT OTpOTa5 ? OTTOT TOTS ^T, ? 

OTf OTOTOT OTOT OTT 8cm OTOTT OTT 32 cm OTOTT PtPot<5 OT OTOTOT PdOT c Pd OTpT 

Tie'll ? 

MP. OT ?Ps OTOT OT OT ? OT OTOTTTft OTOTOT f^OT OTOTT PlOTOTOT I 

On C O O 

RO. |7 #S OTOTOTfft ^OTOTT OTOTOT OTOTOT OTff OTOTT OTHOTfft OTSTOTT/OTOTTOTT OTOTOT P^MdPT-d 
?TC MldPld I 

R<\. dPHOTOTI OTOTT OTOTT OTpTOT TOT ST5TOTT OTOTT OTOTT ddPMhd TOTTT 3TTOTTOTT OTOTTTPfTTTi OT 
otPott^ ? OTFT OT-H d I ff 3TTOTTOTT OTOTOT OT OTT ? 

OTOTOT otPs OTOTOTtff OTOTit OTSTOTOTJ ? POTT OT%TT POTS OTTTOTRT I 
PT8OTOTMTOT OTOT T SpOTPOTIMpOTOT P 3TTST OTOTOT OTOTTOTPl I 
pV. 3TT#TPT OTOTOTT OT OT ? PTSOTOTMTOT OTOTST OTOTOTOTOTOT PTFOTOTOTT OTOTOTT OTOTT fPfOT ? 

RX. SfpROTTOT OT OTOT OTTpOT OTOTTOT OTfPOTJ I 
PP. OTTFTOTPr OTdldd OTIOTPdOTI OT% ? 3TTST PMOTOTOTT PRsOTOTOT I 




m Tfp- : 

'1.(40. 4°C dTMsfWI MT4tEpT W 3j^-ch’d^ f^, fcFT ? 1000W EpT fedT 1 ’Em 4T54T 4.2xl0 3 kJ 
dmiftrl ^ ^ dFfPt 30°C dIMsMi WPt 20kg Hl4|chl dlH<5b-H Ehfa ? ( 

T TFfr^r MdRd dTT W 5TRW 4200J/kg°C «R (15+2=3.5) 

'd'-civ : 

Ml chi 3|pHi|p-M yf||vu|chl chi tun ry^r qETEpf STFTETd 0°C dR sFEFRT: EtX ej ^ 4°c TfT 
-MddH 7 ^dd'-lfe, 5f^r | smZZ ERpqEdT EJECT 4°C Epr dIMsbMMI X f?T ETT 
dTWW Ml4lchl Ehm SffPfchdTT I 
4WTT Pd^dchl, 

dFRTfRT (Tt)=4.2xl0 3 kJ=4.2xl0 6 J 
ETREpT EfTWEfT (t 1 )=30°C 
SfPrTTr ETTWEFT (t 2 )=? 

Midi cp| Ph u -S (m)=20kg 

Ml chi dTT STROT ^FTETT (s)= 4200 J/Kg°C 

FTEftETT? dTST 

Tt=ms(t 2 -t 1 ) 
or, t 2 -t!=Tt/ms 

_ 4.2x1000000 
20x4200 
_ 4200 

~~ 2x42 

=50 

or, t 2 =50+30=80°C 
EJEjtT Ml 41 chi 4TWT 80°C I 

o§n. faw ^i^chi amEpr chddlO Pte^X 1 

4M-dl<chl dJ#T ychKchl Pp^r Tpjq^ ? 

ftFT? 3EjFcT EfEFRflfr Bdr^ fafedTf dl'fllf^'d’ f^T4 
feX^X I (0.5+0.5+l+2=4) 

'drd< : 

Pl^M.chi Pd M-H I 3TR" cjpd. (Short sightedness) 
chddl^l SRon^tTEpr I 

ERJET chMdlOEpr 4M-dlVchl EdTpO - EJRRrr pRf RTFr 
dP^.chl ETFrn- ERITRtX I 
dltolchl dtddld STTTTEhT RhTSTEhT Pch^lX EjRRrr PrEERT Pd4Pdd STMTEpT PfEERT Ryj 

T 3| ltd I chi PfEERT RPRlX 45p^ET Rjj TfdRTRT STTEhpT spEf 4 T e^ 3tPT didichl 4^ ^T 

ETfPh^ | tjcfrT chMdlO !Tdy( I 





30 



^.(ep). cTHT T dlWdfed fffeST dTOTT fes-^X I ddjfel dffeft "fedt STOTT dldsTOT feddT dOT 
fdfeT ddOTT fesftfe^ | (2+1.5=3.5) 

OTrfr : 



dTS T dNsddPdd ^ SOT" SOT dS" Pl^ufel ^ : 



dTT 

% ww tfer sfstotft stotiPcHch 
Wd d dTS Ft I 
3. SOTT SI OTTS OTT ft I 



dTOTd 

<1. OTOTT SUJdOTI =ETM "fedOTT 
Sidddld dTOTd Pd^lR^, | 

S SOTT SIOTT? fefed ST I 



SFffel fefed dTOTOTT SOTTT SOT SUfeiS OTdd dTSOTT OTd OTT SOT SOTT OTT fd? I 
Sit ddlSfed dfe TROT dFRlfed fed OTd ddT Pit dffelOTd dfe SOT" dTTSfed SJTOT 
OTFfe OTFT dTSOTOT 5# tlddd fid I OTdfe ddOTT (ddftdd dTST Pit SOTT SIS) 
dPfeftfe STOTT dlMdi-H ffeddT OTT fd? I 

m. 




dlfe (feifel fedd^T PcF< u l fesflfad ddT I 3TT^Ff y <^ld dfe ^<2^61^ I dfefed 
fedOTf fed dOT^fe fed dfed? ? (2+l+l=4) 

SSF" : 




srfedfer OTfeOT 

• OTFfe SFdfOT fd? I 

• Si fed SOT" I 

• STTdfe OTOTS STdT fd^ I 

• OTFfe F T 2F dd feddT dd^ I 



OTOTOT OTOTOTT? OTOTpife OTOT OTpOTOT'S' PdHpch OTOT OTTOT OTOTOT pmhj W sjtotf 
OTTOTOTT fpROTOTTf OT^OTui Pot (Focus) FT OTpOTT OTOTa5 I 

3.(OTT). faftFS dNyK'Jl ^Fdlcbl #1M ^sX I 3RW STOTT ffTOTOTT OTfofOT W15¥ 
OT^X XspI, ROT? 2kg XtOTTf 10°C dlOTF OTOTT OT^T OTmifX OTTOTOTOT X ? 
(1+1+1. 5=3. 5) 

-Jed 1 : 

lkg fW Wf OTOTOTT d | M 9hF 1°C OTX OTOT OTTOTOTTOT OTTOTlPOTdcPl dPOTLlX MPTOT OTTOT 
STTOTOT SFTOTT OTpOTaJ I OTOTOT SOTT STOTT ffWOTIOT OTOTT OTFfPlOT OTTOTOTT OTSt OTTOT OTOTT 
OTOTa5 T OTOTOTOT Sit OTOTOTOT ft fOT OTTFOTOTT OTOTOTTOTOT OTOTTT 3TTOTJ I OTOTT OTTFOTOTT OTTOT 
OTOT OTOTT OT3{ T WOT OTOTOTapT I OTF^OTT OTPddPpOT OTOTFOT OTOT OTOT OTOTT FT I 
OTOTT PlFW, 

PlW (m)=2kg 
OTTOTOTOTOT MPXd (dt)=10°c 
RtPtFS OTOTOTOTT OTOTOT (s )=4200J/kg°c 
OTOTT OTpWTOT (Tt)=? 

FFptOTF OTTFT % 

Tt =m.s.dt 

=2x4200x10 
=84000 J 
= 84 kJ 

OTOTOTOT OTT9lPddcPl OTTOT (Tt)=84 KJ !OT<5 I 

(TsT). OTRTOT^ PtWOTfar OTOT T RlOTOT Wt ^OTT RjOTOT XX I 

3tfeOTt OTff OTROTt OTOTdH) XifX) aj ? OTOT =bFdUl FSTOTt OTOT^RfOT ROT 

Rs^lX I (l+l+2=4) 




OTOT : 

OTOT 'jflOT FOT OTOTFOTOTOT OTOTOTOT OTOT OTOTOTOT OTTOTTOTTOTT OTTFT OTPX OTOT HRtOTN 
OTOT OTOT WOTT OTFIkPld PpOTFOT OTOTTTOTOT FOT OTOTOTOT OTOTT OTTFT OTPX I 
Xf+FT POTOTT OTOT OTpd. (Long sightedness) OT-H OT I ft OTOTTOTTOTOT a£ I 

OTOT OTOTOTlft FOTOTOT OTOTOTOT OTOTT OTTFT OTOTOT? OTOTOTOT POTT OTTpOTOT OTOT OTWFW aj : 




FT# 




FftFT TTF 



V.(F). FT# dllXlRI Rn4ldl W# f##d WRW ##T (5TFTT) 

RTF 1XX I 



#t f#T ^PMeS*?# 



TFT 


fXlTi dlFFI 


A 


910 J/Kg°c 


B 


380 J/Kg°c 


C 


470 J/Kg°c 






3TT#T 

c 



c 



E$ I # SRqiR 



• W A # ftfPftF FT 'cTPR" FTF 910 J/kg°C FT# ft # ? 

• Rlfft# FTF fW FTF FFTT FTF FT f#T FT Fft 1 FTFT RFTFT ®T^t 
? f#T ? 

• fcTFflt FTF" Pt^F FFT# 100°C FR ftf ft# ftftt FRT FT #t 
ft#FFT F55 ? T f#r ? (1+1+1. 5=3.5) 

RTF : 

• W A FT fft#F FTFF FTF 910 J/kg°C 'ARM 1 Kg fW F# F# A FTf 1°C 
FTFF F# FTF 910 J FFlfftr 3TTFFT X FT Ffft^ I 

• FTF" ftpiF F# W'ft# W FT f#T B FT FTFF FTFF #T TF^ 

fftdfft FT# fft#F FT W FTF Tit 'FT FT RJ I dldFddl !# qpddH J 
fft#F FT W FTFf#T FFFTFrTpT TOT | TF# t F fe[ Tf^ B 
# FTFT gft FR5 I 

• FR f#F Wf #d#t FTFiri 100°C F FTTF FT# MTFTT FFT TFT 
(FT) A FTFF ®T^t #FF F3i PftdPft FT A # fft#F FT STTFT FTF# FT 
Tit 'FT #t aj 7 FT TR fft#F FT W FTF FTFTT SHsbdldTlPd FFT F+fT 
|FpT I aft FT^lPcWR sft % X WTT #t R%TTFF FT FT3 I 

(W). ftF# ^tFF <fft ## ft Ft ? 2cm ft#F°T fft F# F%FT ftF# FlX 3cm 

fftF f3ZT Fj^lf FsTT FT# 3FfX F# Fe 5 ? f#F #rf#T fep# XlRd,?X 1 

STTffft# M^Idd^ld Hfedfttt. I (l+2+l=4) 

RTF : 

TTFF ft## #F f#FTRT# ft## MFl fft 1 FR# f ft 

FTFF( I 



?? 




STTcpjrfcPT UpR faR SpT : 

o c c. c • ~\ 

• STTcpfrT I 

• STT^f epgj I 

• <H|<*>fr1 c(^r| 'H'dl 6<dl S"a>, I 

%.(3p). 4°C rnWBRT 2 sftST AT B 'MT ^ *rf^PT Wl I fadR A wt cRTT^t T 

B f^RWTt ^ ? R^d ? Mldldll faftFS cfFT &)K U I Slddl <*>fa IFeJ ? 

10°C ^TTWT Wt 2kg Ml4dl{ 84KJ rTTT fel TpM WT ¥cf ^TT ? ( 
0.5+l+0.5+1.5=3.5) 

■3rdT : 

4°C dlMsb-H-Hl ^3TRT A^B TBftRr apl I pRR A BT 'TTT 

^ TFfRr 3TRRT sre«5 7 TT^r MlR^ I RRR B wi fETRTFTT RT TpT Mi'll dd 3TRRT 

t iq-pfr miRm^ i mi -A dd aiRVdRRd mm dd^M 4 °c bt rfRt stfrf rprt rt 
IR3 I HRR 4°C RT MI'lNl4 ddlddl T RdRIddl 3TTRRT rRt % I 
Ml -Add fqrfpTR TTTT URR ¥FRT 4200J/Kg°C I 
TRRT R^Odd, 

MI'Add ?pf dIMsbB (ti)=10°C 
MI'Add SlP'dMdd dIMsb-H (t 2 ) =? 

MI'Add Ph u -S (m) =2Kg 

RF/dA RRlfdR (Tt)=84KJ=84000 J 

MI'Add MPr: RWR 5TRTT (s)=4200 J/Kg°C 

FPfftRT? r 4TR «J, 

Tt=ms(t 2 -ti) 
or, t 2 -ti=Tt/mxs 

= 84000/4200x2 
= 10 

or, t 2 - 1 0= 1 0 
or, t 2 =10+10 

=20°C 

MI'Add srfddR dIMsbB 20°C I 






(^). r^H+1 faRR 3RR HfelWT XX. I Rt RfT FRTRPt Xr Ft ? RT XRFt 

RRX •HfsfcT ? Rt XSRT Xt sn^RFt 1% ^ 3fRT ¥^cT XrX > ( 

1.5+0.5+l+1.0=4) 





f^RR XP-M 

RRR RRT RWR RRT FT I RTF+lfX RRT FT I 
FRTRT fX, 

F'rW' 1 u l X (f)=-5cm=-5/100=-0.05m 

RTflX (p)=? 

FRflX RIFT 

P=l/f= 1/0.05= 100/5=-20D 

XlRR RT+X -20D f I (RTR : WF XT RFflX WTRW |R$) 

RT FRR RRlX 3HcbPdchi 2 RTcR : 

• stt^T RRRRfX ^ I 

• rtXt RRRT FR^ I 

OR). 3T«TTW rX rr rtjrt RRRF¥ : 

c l(RT). XlRR p4R1 c P d RRRR R 5 RT ? RfT 3RRRTRT XrFR X#T RRTRRR RTRX ? 

fXR XTfX RRTF XlRdX I (l+0.5+2=3.5) 

m. J ll^ldo| XTR PRRTTRR MlX| WT RfX, fX ? 2 Kg pRR 'RRR W RpRX TOR 
30°c aj i qft w cpcpr R%cpr MX rtrrr MX: rtrrrr- rrrt ioooj/Kg°c &, rr 
3.6x10 3 J RTfXtR RRR RRR RTRRRT PtFT RRRR TfTWT RpT WT T ? MpRrX 1 ( 

1.5+2.5=41 

MRR FlXR RpdXd FRR RRRR R FT ? 3RRRRR RRfXRRTR MlXl R+X dl'-lsbd RRR 
RfXr, fX ? RI+flRR ferfX RTF RRR RRRT Xt eXt XRT XRTfRRT RRRFTR I ( 

1+1. 5+1=3. 5) 

(RT). XlRR XflcRR fX| W T R? FT ? RRRT RW XlRR X 2cm ^ 1 

Ar X^ XlT fX XRT ^ RPXRI «5, RR 3TRX XRR XTRR PXR 
XtPX fXRFTR I RIRprlRI RrXtRR XrFTR I (l+2+l=4) 

o -\ c. c o 



3 .W). twtpt Pwp w^w P^P^w wwfr ww ^iRsi^, Prw ? 1.5kg fW wr+Pf ww wwiPni 

30°C WT 1 10°C WW WTT3W TpfPf WRlfWr WW W? ? (WPt MPTW dlH&ll<u| ^fptT 
440 J/kg°C) (1. 5+2=3. 5) 

(W). WWpfc WW T P WW W77p k I WW+T WWW WTlfc 

WIWWW W# W d+WH^ TpiW WW WWpT fWTW 77wfWl WTW TW'ddp'l’H I SHWpdW 
WP ycpplddd pHtedPM I (2+1.5+0.5=41 

W(W. WdlW WW T cpi| | ij v | cp| <hw 1«M q^T qdTTp P|tedfpl-H I WPWTT wfeww? Tf^TW w 
Tpfed" WIW ^ WWT WW WPKW WWflft WW WW ? WW cpqdl^l WW WW T 
cP+ldl^HI^ ^TXTSpr Pw WTW TW'ddPT'H I (1+0.5+1+0.5+1=41 
m. WT d^lcpvui 'q%w W #1 ? WWT PwW WTW qP -H|U| cPd+d WWT pTW 7^5 ? 5°c 
dlddW WW 500g Ml'PPw 30°C WW ddIWI WpT WTTTfPpT 3T WWW WT ? (WftW 
faPlFW WT WW fTWW 4200J/kg°C aj) 10.5+1+2=3.5) 
i(.(Pp). TWrftWTWT WT WW ddlTI 2 WTT WW dMWT I wfewf dfdTdW W#T 20 

pTW ’Tpfrwi 15°c ddl^d 5xl0 5 KJ WWlfcpT ^ WW WWT wfTW dlWd T%WTW WpT 
sragTT ? (lpTW TWfl=l kg pTW wft T dl^cPi faPw WT (PT WTW 4200J/kg°C aj) ( 
2+2=4) 

W). STIdlcPI dPdcPcPl PfW WWW W WT ? WWW WWW wfe WWTTi WT 1=1 dW I W§?T 
WWW Pd+iPd P+p ^ ? |7 wfe 7 - 3TW wM^rw WTTW p 3RT PTWT I ( 

l+0.5+2=3.5) 

W(W. 1kg wfT 7- 1kg WT WWW WT fel WWW WWW WslT TW$, fWW ? WWW 0.5kg PtW 
WP+pt 7" 470 J/kg°C MPtW WWW WWW WWW WTW WWW 90°C W «l<oldd Wpf 
WTTTfWT WWWWTT ? WWTT ddPT'H I (1. 5+2=3 .5) 

(W). WWW PlW WWW W W ? fcw+PT PTWWT ?W ‘SlPd-ddl PfWWttt WWT dPu.cPi WWWWPT I 
7TW WPT77PT ppwrff WW TjfVqwW tr ? WWW WEWfrft sttwtw fww wwfwi 

Pwwww I WWpWP 7 - 3WT7PTfWp 3i | cpPd -H I W W7W ^ ? 11+0.5+1.5+1=4) 



^.(W). 





feWWPl TTTW 3CTFT W^T 7TTfPfq7pi y^WWWW WtR WTWT I 






Temperature 



(i) 3fT WW RpftRT R1RRT RR RRT M ? 

(ii) RR dIMsb-H-HI RpftRl RRR WKT ®T^t fR? ? Rr ? 

(iii) Ml-flcH WI RRRTi # ? 

(iv) Ml-fldd W1 RRR1 3# qR? twi R ted did ? (0.5+1. 5+0. 5+1=3. 5 ) 

(R). Rh R d -m -H rrr t ri^rtri orirstri rir rrirtr i fc?q;Ri faw riricr ^r rrrri 

RRRT^ ? RdR RRRlft ddldd # RTR^ ? f^RR }ls|lP4d PgRR d^ldddld I 

( 0 . 5 + 0 . 5 + 0 . 5 + 0 . 5 + 2 = 4 ) 

r(R). WflfiRTT f^T T RRR1 dlM^H-H 5RT RRR IR$, fcfR? W PRR T dTWT Wf qpft T 
■Hfcicidcd+ll W RPT fel RRR dlM^h-H Sf^T ? f$R ? RRR Rddld I ( 

1 . 5 + 0 . 5 + 1 . 5 = 3 . 5 ) 

(R). RRRR RRRR *RR1 # fl ? qRRRT RfedR -1.5D R1 RRT R||qR| SpT I RT RTR1 
3TRRFHT 3R R-H d I ft RRR RRT ? f^RR RRf^TR dRdddld I RdR RMR RRT1RT 
W dPqRI RRRP1 do^fldovui |jft RPf ^ ? PdRIRdl-H I (0.5+0.5+2+l=4) 

*** 







: a 



ure> : URT, fdc^cl Z qrfdclxtl 



% gg[ 

ctpt Prr, Prr i # i r r 4 , Prr PPr, Prr pPw, Prr Ptrri t 

M ^R, pReRRT PMHJ T PPPRT ^PT^pRR, WR fpRffkRR, fp?ft 7 qpp pRR TOT, 

RPf, Pdddddd dTT W, PddddPl WRT 3PR, PddddPl dPTRpR W, P^dddPl RFcRpq- 3RT 

pRR -^4-sicflil RPTTRT, RRRRfP pRR R5f*f RRTRRT pRfRR, PpRR R RRTTRT, W 
3RR, SMWR I 



\ ' j rr% ^ : 

• Prr w ipr rrPt diRRHi^ qRMR '#r <5 1 

• P1TRP rTRRT WpR fp Pddd/MId gJ-RT f^cT I 

• pRR ®T, pR 7 pRERTp REfMR W pT%v ddldUPl Prrt pRR RR R?P 

wnp ■PP^ i 

• Pret 3R wrt 7 PrgP w w PPtrpP sir IPd^' qftdRjPpRi i 

• Pert 3 tr wept t PrgP rft rtrP PPwpP ?|cTr ^tfpRjflpRs i 




• Ptrr strt I^pr '■ffi dp m Pt *rt ®r^t Prer-hi ^di^d_2 . erP rP PtIPriP 

fP^ Pl^iPl <|t|HW{ ^TgpTJflpR? i 

• RTgfTRHT PldR cTPT W fP d^ld-dld fP^JcT ppgsjp =PPt9W ^TgR 

*lpRS I 

SrVX^v WVyY 

</^> — 1 1 — 1 1 

• ft R ft W «T^t dHfRRI di u lk-Hch EReR TT 3p pRRT T ERTcRR SReR 3RT 

pRRT pT %t dPR.Pl RTppRRRp Pw^lP ^ftsFR <Rj)cMU|_ | 

• dp R Pt RdT s(pt pERRRp URdlPl ERTRR iR 3RppT RRRfR ETWt gRcRgr 





fe^cT WT3 



few RFWTT few W WWW WW !W P=KW<Hlsj fe^'d * 3 W 

feW I 

few feddld PfeW W WW dlWId fe W W^T dTT feW I Wife 

W <ldl W fefe «5 I 

few cfT^RT W WW fed wfe PdWdfe W ferPTT M-dldd W fefer W W 
d i v cd 1 4 w^?r dRj#w i wfe w ferr w feT w i 

few feWT WTWW WTT few W fefe dlfefe dPHddl Mildd dwfe fe% 
dTT feW I wfe W fefe W fefe WW wfe fefe W I WTW wfewwt WW 

WW few WWT Wd d Hilda* I 



WWW W sfe few WW I 
W PfeW dW^I grfGf WW 

■NO O O 

few fedfe WR feddl ^ 
few 'fedW^ WT dlPd-ddT 
fefeddd WTT %WTT dlfeld 
ffefe EIPT fe I 

few ‘few WWT ‘feWRT W 
fefefe fetfefe fefefe dlWId 

o 

wfe few i 

wk ffer few w t w 



dHIIdd few fefe fefer 



w few i 



IW wferfe Pddddfe w 3WT_feW I 

WTW fe WW i jfefe^ ?fefe feW I ffefe^ 

wr few few i wfew fefer ffew t ferfwwfer 

tR fdWf ffewfer WWTT 3WT few i 

WTWfeT WTWT few fe WTTWfer wfewi fferfe 



WWT WTTWP TOR WWW!? WTWW 

fer fefeww WWRT few WW Wife, WW r 

fegrr fefer few i 

tldlWdo fe wfer wfepfe Wldlfed few I 
wiTwr fe wfer wfewrw rfew fefe i 
few fefer few w wwt sfer wfer d 
feW i 

few few fe SWT few WWW : 
o w wfer wr wttw 5 *, wwri few wrw w 
o W WWT WT WTTWs* WWT wfe ddldd 

few WWW felferw : 
o srtwt wwfe wfew fe wwr wrw fefe 
o wr wwt aw wwfe wwr wqw fer t fe 



few few 



few wr 







o 



TOR #W 1 T RpguTO eMi^cbl ?WTT RR RFTO#T +R RR qftrofa fpgj 

RR RfRTTOTT emf TO+-IKd fWJ I 
o OTlfe emf TO RTRT TORcflq RRTRRTO MP'Rdd TOTOR rH -H M M iPd ch |R$ | 
o RdRJ-R TORcPlq +RRR Mpdd'd WfW], ddRW OTlfe emfdW^ I 

• rtrt rtrto r^I tort, rtt tort ^ rtr?1 tort top snwn w towt wtot r£1 r]rtr 

RRTRTO RPTO WR T RF RpRUr WTO#R #gy TOTTTO RR 7 RTRp spiRTR PTOddRI 

o o ■vo 

few ^\M Ph-m-hh i 4 TOtPwrot wrf frrT Pitot rPwj i 

• WT Pd+TOI Rf^TOR RRTO RTpR W rPto TOTTOTRRTR WIR’^lRlf^'dR RpTRs] I 

• RTTOpTO TOpFWfi Rpf TTpFRTO RTSTOTRTR pTRTOT RTpfRRT TOTTRF RR TOTTOTORTi 
TOW-HI RT RRTRT RpTR$ I RTWTRTR' TO^ PlTOTR fflfe R 3 ] RR RRTTFRT Sit pTRRR 
OTlfei R 3 J I 

• RJ-RcplR M WTO RRTRTO RRRT PTRTOT WTR RTTTOTT TOW RRRT RTR RRR TOT 

o o ~>o o 

pRRTRTi RteF 3 RR RpfR$ I 

• PTRRR RlPWRT? rPfiPWRI RR TOTTOTORF PTRJR TOlRX RpFa] I 

• SRRTRfRR emf TO RTRT RRTTOR RT RRTTOR RRRT RpR TOTTOTORTi ^RRWR RpTR$ I 

• RRRRpRR emf TO RTRT RRTRR RTRTOT WWWt RT I 

• TOTOTRp+g; emf RR RTRT RRTTOR ^R WRR £FWFRT RT I 

• RW 3 TR TOFFFFRTRT RTTOtl RTOT flRWft TOTOW RWTT st fTO] RR RRT RTTOR 
TOTORFRTRT RTTOtl RTOT RTOWt RRTW RRRRT 4 t TWJ I 

• RTRR RRTR RR 'RpW % gw RT I 



3. PshTOTOHW^ : 

WR : RRRT TOT 60W RT 10 RtRT PrrR¥ 5 TCT, 1000W RR RRRT pFF 2 TOW, 7W TO 10 
sfRT CFL 5 WT T 750W TOt R^RT TTW RpW 3 TO %PlTO MW RpW] TOl TOW TOTOl 
RTPrTO Pp?gR gW TOpT qPw R 11.50 TO TORT RlPlTO PlR^R RW<R TOpT ? 

TORT : 



PlRW gRR =PNT 

IPrro Ptrrr gw = 



(60x10x5 + 1000x1x2 + 7x10x6 + 750x1x3) 



1000 



kw x hr 



(60x10x5 + 1000x1x2 + 7x10x6 + 750x1x3) 
1000 

(3000 + 2000 + 420 + 2250) 



kw x hr 



1000 



kwxhr 



= kwxhr 

1000 

7.67 Units [1 Kw.Hr=l Unit] 

RTpW PdWd gw =7.67x30 

=230.10 Unit 

RlPH+ PddW WRR=R. 11.50x230.10 
=+.2646.15 

WR : 1400W TO WTR^T fTOTRT 220V TO RTWW RlWT WT TOR RpT ITRR^ ? 

TORT : 

TOR, RTRTO (P)=1400W 
RTTOR (V)=220W 







yfe: (I)= ? 

P=IxV 

1=P/V = 1 400/220=6 .36 A 
W1 W Wfet 5TTPTT=7 A 

o o- 

wr : 220v wrft ^nwrr wrtt wk iooo ^ fe i2v %fesfr srfesr 

Ifelv’l, ^<^> U 'S(1 Mv-cMg^ cfsld ? 

\dcd< : 

fef, 

yi^fe fefe (v 1 )= 220 v 
wfe yww (n,)=iooo 

ffefe fefe (V 2 )=12V 

fefer (n 2 )=? 

v,/n,= v 2 /n 2 
v,n 2 = v 2 n, 

N 2 =V 2 N 1 /V i =12x1000/220=54.5=55 
W : fefefT spp ch'v -cfe TTT5fT fewfel I 



1.5V 1.5V 1.5V 




fef, 

fefe (v)= 1.5x4 V 
mfm (R)=10 Ohm 
yfe: (i)=? 

V=1R 

I=V/R=6/10=0.6 A 

: 220V, 2.2KW felW fefey fef ffejT W W ? 
yrrP" : 

461, 

fefe (v)=220V 
ffepf W»p (p)=2.2 KW 

=2.2x1 000w=2200W 

yfe: (i)=? 

P=IxV 

I=P/V =2200/220= 1 0 A 



y<j 



v, 3 fw<fc|?i ?OT ggggg : 

!+!. ottt fOT?? pfOTw fOTr ?fOT hOTni PmOT? ? 
m. fOT?? otOTi *)t]MHJ ww dX^ 1 " fOTOT?T OT?OTf i 

(?) OTi?OT OTfOT? ^^cbvuicbl ^3TRT fOTT??T cH-SsH^ItH I 
(?) TT^fr ? OTff fOT?? fOT P 3TRT P?OT?T OTjOT? I 

(?) OT STOTT fad'll OTcpT fOT?OT spOTt ^o X ?OTT? # ?P?OT ? 

(?) X? ?%? OT ST?? TTTfOTT OTgT? ?fX, fOT ? 

(gp m OTd fOT?? OT 7 ? POTT? # OTOT 55 ? 

(OT) OTOTT OT?OT fOT??OT OTTOTOT ^ 3 TTST OTOTTOT OTpX I 

r*TT) POT? OTOT # OT ? P?OT OT ?TS OTOTOTS) ? 

(?) PdOTOTOTI OTT ?P? OTPr # OT ? 

(?) fOT? OTOTd ??OTT # OT ? %SOTT fOT? OTOTOT WTT OT? TTTT OTFT ?fOT ? 

(S) fOTnOTd ??fOT TOT FTdlOT ??T? pfOTj 7 fOTr ? 

(?) PTOTOTOT OT#fTT dlddldd ?T ST?? OT??, fOT ? 

(?) OTP 1 OTd ?OTPRT PTOTOTT ?FP ? POTfPOT? ttTOTOTT OTT? OTsPOT? I 

(?) fOTnOTd mft J Wife ??ff fOTr p 3 TTST pOTOTT OTOTOTT I 

(?) Wife OTff ?OT? P? POT? OT OTp=T POTST? OTPT POTT? ?P? SPOT?? PpOT), 

fOT" ? 

(«T) CFL OTT OT? p? ?OTTOT? I 

(?) OTTOTT PFOTT Pf^P? SOT? OTOTT POT? OTTSOTT STS?? OTTTST? SFOTT pX? ?OTfT 
POTT POT OT- H ? 

(£D fOT?? Pm sOT? # ot ? 

(?) fOT??? s??OTt arm p^OTot ottt ottot OTOTot OT ot ? 

(?) fOTs? ototf sOT? # ot ? OTOTstp? OTOT sfOT? ? 
m fOT?? ototott OTOT s?rs? fOT sstsot? OT?OTt i 
(?) fOT?? sOTOT Pf? mrOTOTT i 
(?) fOT?? msOTr otpttot OTOT # i\ ? 

(?) wiOT fOTr? otOTPt otpttotot Pottot Pmm i 
(?) ?tott?t OTOT # tr ? 

(?) OTOTott fOTm? ?t?t ottot ?fOT ?Pr fOT ottot? ototott i 

(?) ?TOT 3 T^r j OTq- ftpOTOTT OTP? I 

(?) OTr m t OTt otot stotftot? fOT p/p srrsr Potott ototott i 

(PT) STOTOTOTOT? TpR ?%OT # ?T ? 

(?) STOTOTOTOT? OTOTT? ?TpOT? OTp^OT |? 5 , fOT ? 

(?) ?OT? cTTOTT? OTfPSTi 'OTOT ml?, fOT ? 

(?) 3 #m OTOT § ?T ? 3 #OT fOT sPOTj ? 

K. OT?T ?OTtOTT : 

(?;) tf^y ^ f{ i f^RJcT ?ft?W 1 ? ycHCPl f % ? W 

?^M«lld Plte^X I f 1+1 ] 

(W) cEIWOTf MR'Hmi I ?T?fWTOT) fOT ^fOT?? OTOTf ? 60 W OT 

io ?fsr ??? ? isoow ot OTot fOT P wOT ?OT OTOT XX 

^ I fOT?T X TT ^ fT ^HOT^X 1 fi+i+ 2 . 5 ] 

SOT? : 

(OT). fOTm ?OTott 3 tt? 9 ?ot m? sOT fOTm ??t? |??ts: ??totott stP? OTt? ?fOT ?POTr 

OTOTT? POT? ?P?OT I 




F1RF ft?FF FftWTT FFTF FIX I Fddld ft ft PRF1FF : 

(an #r ftp Mtw fPt 3ff PFff w i 

(3tt) Ft PFfff Ftt fF? i 



(F) PddFdt 1 FTFT ddldd FT Fdldd WF1 Fftt RTF^FFTF dRWR Ftpa] I RFd Ft+d 
-dlddld FFIddtl Flft dTPTFRFTFF FR tP-Ndd dPutl fF? I 
Fit, 

Pi=60Wx10=600W=0.6KW 
P 2 = 1 500Wx2=3000W=3KW 
P =P,+P 2 

=0.6+3KW 

=60h (yPdPdd ^ "Rdl ?o ftdRFF) 

ftTFF ?°FTrr =PxT 

~>o 

Pdddd <4Hd =3. 6x60=216. OUnit [1 kwhi-1 Unit] 

^.(FF. 1.5V Ft FlUHldl %FfFWlt HdHMi F5FFT F^TF XX) ft^JF FftlFFt ftF tl-ifH I 
3FF FfWFFT Fft FtF^F ? Ft^F, ft^cT, FTF T f^F^F FW*t ftF FRRT tfet 
I [1.5+1+1=3.5] 

W). FIFf FTFFt ftFF t-feXt • FtdF T ^HltlPsMFl frf? 

t^X I 22 °v ^ ^FITW 5A Ft <^^pt FttttdT 60W FF FFF^ FFF FF^ ? 

[1+ 1+2=4] 

RR : (cp). 




PFF FfHw ftFR FTF 1.5V fF$ I 

P=VI 

Fit, 

P=Pld4d F1RF 
V=PddFd, FFT 
I=ftFFF F^R 

(?F). FTFt TFdFt ftt tR ttfT T FTFt tidlX 3FRTFT FFFWTT TTFFT ftt Xflt 

FFTFTFFPI FM T FR tfFM RFFtF FF 7RT FFTFFT FTFt tfFlF Pddddtl ftFT t3TFF 

CN O "NO 

PdFFFlt FitftFFF FTFT FPTFF PlFF Ff X I 

PdFMd. FTdPFf ftFFF ^TfFFFTf Fit FTftF RTFR X FF FTRTTFTF Fit FfFFFlf ftFFF 

'FftPFT FFRR X I 



V=220V 

P=60W 

I=? 

m, 

P=VI 

or, 

60=220 x I 
1=60/220 

Now, 

ddRsdT =5A/I 
=5 x 22/6 
=18.33 

18 dTdl dOT dTOT I 

3 .or Pigd; shi^ ? wT qftwr 5^3^ 

dTTSIIF^ <^dgX I dOTHl't #1 Pp^ dPtl, POT ? [1+2+1=41 

Pi). t hii-ht-h iRwr cm t ifr mrft dR^rt PTf#Pr Pn#m tiPht Pfotrot:: 

HOT I#fT ? POT ? IVllipddld pR^ flT dPR -d^Hl i|^ dT 3RT 

dRRT ROTTt |td, POT ? [1.5+2=3.5] 

OTcR : 

PR WR pRTdd; 4OT dIT RTUHRlt TRTdFcR d^lddd Pdldd. dfPdd ddl^ | ddT dPmddd 
it OTHnR? : 

• dddl dH Pd/llPd dm cfniHH pOTOT dm J|Rr.^ I 

• dVdddl PlfdOT dddTdd HWd dHT d#T I 

rott dirPr dtsm m w dMf dtnr mr ftiddmt #rtt w? df^ ott ott dddmr 

OTOTT dlddd dFtd I 

OT) dWdd dTOTlt Pldpftdd pRfpOT W dP+y[ PotPr dd dRdd ddOTT dft T dd 
dlW dfOTd WdddT dffTdT ddOTddf frddd dlPld+Ilt ddddT TlPdddl mP u M d4 T PotPot 

OTdd Hl^dMd dT STPlddd dPlPddT dfd I 

JHOT PfOTFPd ftldd Rdld |H dTdT fd? cR d+d dRdT gtd pOTpR dddd 

Pdddd, ddOTT T OTdd dlMchd dOT dRdd ITdOTT P# dtt fd? I 

V.PR SfRT Pd^cbl dT! dTR dOTTdT # ? ^ITFOTRlfkr Ppsdild I SRmPl IVil^ 

dciPOTT d>dRPRd d?cft % POTddcft iHptd <|f OTOTmm W{ ? [l+l+2=4] 

Pi) Pott PR^TiPfePr wr iff tPPjw ottr POT/jr i p.5+i.5=3] 




• pd^cPi PdPcPi ^sit ydidPi PrrrT RmMPTT # ^ ? Pot ? 

• wft PROTt iot dif ipr <|tdRr mmir OTmraftd i 



dcd< : 



(d). Plddd dlPld dTd '9 1 f^d -H T ddTdR fddrf g-Rj P4V4ddl dTd 3fdd dPfd? I dTp : %dd 
dddT dTd cd'-M dd I WR ddft dccP +dd ^ pfddd ^ipdf ?ddd da] I 

difr ddd wrf>w «Rff, Pvim-i ddfr ddr Prdddfr eda] i 

• ddlP’Pd. ddftd 30 % Plddd dTpdMTf dddT dlTcHdl WdR dd] I 

• wf^fpd ddffdr 3 tr RTT^rn" ^ooo ddT eda] i 

m 

• cdddldl '-iPddH sfld PdHPd dt PpRTT ddTd dd%d Ip3[ I 
WTW : 

• dt ddff % 5H -H d Kd did da[d I 

• ddd dfT^FW W PddF^ W dd -HPd'a] I 

UdT) f^Hd; dHHKH+l 3{MW 'US'HIS'M 4\i-i\H\ T # PlddT ? dm^dd 

WfaT dlt tdP fPdf TJdT#d ^HTHpr ^dMPRT # 3RR ? Pft ? 3V3dTdT dfT 

I^T'tWT dfe] ? [1+1.5+1=3.5] 

(g) ft^gg did/ddi «n%ft fm 3 #^ dlW, f^r ? 4«w dt dgsMisdeiil 220 V dt 
^rgR ddf dfP f^gd; dFd$ ? [2+2=4] 



ddd : (d). 





dH^d'! 


dddl dip dPd.gd ddHKH ^ 1 


4-HPI &|P W.Pd.gd d'TMKH ^ 1 


g-dddl 4lddl dd ^ 1 


dTd+cPl yn+idl dc£] 1 



dial's cm ^iddldldl dPt ddd PrdT W3dT PdddT ddddldd dda] PdHPd d+«ld ddd fd 



dddd MPddHdi dr dPf df #dddd ?.dd.gd. dfP Ip3[ I 

dRdTdT WTT%dd PldddT dTcTTpd fd? I 

(d). Plddd dPdddT srPfed d^ dWddldlp PTddd dddT dFddTd dIdT?dS I dd dP 
dRWRT ddddTdT dddT d^d RRRpf dl%f[ dTddT d^dT dTddT Ptd fd[ T dd 
dddldT m dFd Tp Plddfld dTddddTp dPPTT ddTda] I ddd ddT dddtddT dd STTddT 
dTddT dRddT STTddT dPl Pddd dddT ddtd I 
P=40W 
V=220V 
1=? 

3Td, 

P=IV 

1=P/V 

=40/220 

0.18A 

^ d+dlddl dlftT dddT dddF^ : 

<l(d) ddd dd ddd d dPdd] ? PldTd dRddt ddd dddlfPdT d d ? dTddTddd 
dTddTdldT ddft fedd ddd fda] ? 

(d) f^ddd Pdd^H dddT d FT ? dMtdd dKtdT dddT ddd ddTdd a] I dd dlddT PrPd 
ddd fedd dPdddT f^fd ddTdddTd I 

O "NO ^ O 

^.(d). dTdTddtdHT dTddft ddTdddT ddddT T dd^ dd T?ddT ddddT d%dT dPr dddd ^d, 
PdT ? dddT dTdddddT dTddP dddd 220V ? dTddP ddT?ddT dddldT dWTT 770 a] 
dd dd^dP ddTdddT 120V emf ddd dd dd^idP ddTdddr dddldT ddddT dfP 
dddddf ? 

o 








(^) Profm mem mPPr # tr ? proP, PPm t totot mmrnenf totot 

dddl'H I pTOT TOT 220 V TOpT dfPWTT 10 A TO TOT TOFT dP’VPl ^ TO TOT TpWTT 

low Pt cfjfrTsrra' Prom grPer tPtom mm ^Pm^ ? 

3TO) sjmmPTO toto (AC) toPt P fr ? chi cb-H i - h i Perm PPror se^eTffe PdTOiPi 

TOfpT 50 Hz r f# 31p p ft ? # miwp jp.Tp. W5T dPTOd TO TO^ ? 

Pm ? 

m me mr mwrt totoP tochtoPi fwtt wtP mdror mi 150 w dP 
i dP tot simwPt dP'j^Pl m-tofi 220V TmrnfPr mm mfe ttotot ^ 
to mmP droiPi emfmP Pm ? Pror mPm 1 
*TO) ffwPi TOm^l d-d 1 -hi toP Ptot mimm fr$ ? me mm mrwPr # 
mr vP^ ? tott mmmmmT dPmP ttoito ? rnimP wtrmt totot ia w 
1 dP wtP mror 220V aj to totoP prpTr m mTiroPm 1 
m> Pm mm mffim di^Pm mm mPdror 1 Pm ? vm w 40 W Pr v Pm 
otw Prdr *. to to«5 to #1 d%m Pitot dPm wm PiddmmT 1 
ium Pitot tofPPt mmm totiP m dPims' ? toPt tott ftoPto Promr 1 Pitot 
mroPd totttoto toft tPt Pd to Pi ttPtt totto TpPm mid to PmPm 1 
m) 220V m mmm ttPtot Ptot Ptott ioa mm ftoj to tot Prom Ptot ^ 
toPt tot to f%tt (d° Pt> mm tofto mPr Ptot toft Prom ? to dPrror 
Ptot toft TT151 




CD 6 T Z 6 l$ 5 lcbldol Z <dl*lcM OTtUIcEg^ 

Wi wr gg[ : 

Iw 'iPdlRgR dlRTOI, TORpTTO RPdlRgR dlRlTOI, TOReTOTOI TRTORtTO dfsFTOdl, TOTORRtTO 
dTORI RpRr TOIdRlR rRtRTOTOTO TOR TOP WW, 'H-dRdd rRRrTOTOR RTTO TO RRiR 
dRiR TOTTOR TOTTrRtTO yRlRTOIRI TO, RTOTR TgRTORTTIR, t^fTf^TT, eTORTRTOR 7 RfRTOT 
FT, gTgjTgTjTOTg TTgg^ggg (TOTOTTO, TOR, RggRR) 



tf%p? %"<!£<* : 

dRS*?^ * 7 "I 

T. r iP4lRTO dlRTOI TOTOR RTOTOTOTtR Rt%toRt TORtTO RRT TOTTrRtTO RTOvRRR TOTORT 
TOTTR d-HHdl 7 TORTRTOT TOTOTOT TOpTORT Rfl TOITOTOT dlRTOI TOT | FT 

fPfTOR group 7 period TO? P-M v ddRI a^ I 



P. 



3 . 



V. 



K. 



'iRTORTO dlRTOIcRl TOTRtRtRTRTO/RTOR : 

I. RRTOTORt RTTOTO TO 7 RtTOTRT TORRT TO RpRaJ I 
II. RReTORR TORRT TOTT TOTTO rRprS' I 

III. RRTOrRt RRRRTO TOTOR TO dRldl ^ I 

IV. 'flRTRRT TOTT RRR RRT TOTOTORt RtRt TOR fed dRlPl fFa5 I 

Piftq'g totot RPRiRgcp fttRtottott rrr totortoRt tot to?" tot fRttoj i mPtoRto 

RtRtRTOR TORT RTRTORT RtPrTOTO TOTOT apT I 

• mRriRto RtRtRTOTT fpTOTORT TOT TOTOT TORTOTORt RRT TOTOTtR TJR RRtR? I 
r iP4lRgR TOTOTO TOTT <!=; TORT STTOT TOTOTO 3pT TOTOTT? ^ 3pRT TOTTOTT toRrTOT 

3 l 

RtPdg 7 toRr Rtoto : 



RiPdg 

• to RtRtoRto cuRtoicRi tot to?" to i 

• TORTTOT TORTO torrtr tor rrI 

O 

TOR 5 7 TOTOp dRbddl V# TOR 55 7 
TOTORTOT dRbddl TOp TORj | 

o ~\ 1 



• TO PPdirgR dlRTOTcRl SITOT TOTO 
TO I 

• torttor torto rtRrtr to toI 

O "N 

toto T snroRr rRttort toI toto 7 

TOTOTOR dRhddl V# TOTO j 



P^RtR<R) PMfW faro : 

“rrtotoRt toRtto rto tototRtto tot RrPtorRt rrrftRtto tototoRt RPRiRgR rtorrt 



'” __ 

R. TRtfcrroRr ^R 4 lfe+ diRd^icRi tor toto^ : 

• tototoRt to#tot TOoTOTOT I 

• FfTOTOTO TOTT TOFTO TOR TORTOTOT RpT TOP SIR TpfgTOT I 

• TOTOTOTO TORFtRtTO TOTOTOHT TOTO I TOp : Be, Pt STlR" I 

P^RhRcR) PMfW dlPdcHcbi : 

• TOgfTTOTORr TOR TOR pTRR I 

• srorofr tor, to rtrt, to RPt toRvTTO RtRtot TORRTO 

O' ' o o 



VTOt RTORT Prt | 





• TTTTfT VIII TIT RPVSTTdl cFcTF^ Pitt | 

• THHIWT ? UdcDdl^dcPI ftPi dTTTTT T^TPT f^n^T I 

• STTWTJNF^PI FTPl T^TPT T|OTT?W RmpT I 

=L 3 fT£jRFF dlRdcbl : 

777 3 T 7 #FP dfpqtf^p PVT-HcH 3 TTS 7 RTTT cTTT^F^irt djflcpvui pT) ^777517337 dlRdcPI 57 I 

%. 3 fT#T^ TfMfW f^TR- : 

“T?TT¥Tf T TRTTTtPttf VF f?T%^r M I ^ -H | u |fi( c^ TTW7FT7 cpi4dd*?d I" 77T 

fwi qq ppp^ tit tpriPFr Mfr TfrrmPi yRimdd 777175 757 i 

To. sn^F dlRi+l<£l fcsNdlfR?' : 

• m TTRTsrra' PiP^em? tPft y^r i 

• Ml v -Hiuifclch. 7TW7TTT q^TI ibW pT7TT0T TT% 1 T^ yj I 

• PhPmvt TinqFwt tetet vm A (°-^) ft rP^ttett ^ \ 

c l c l. feqrr w wf TfTF^^TTT 5 €IT^ mPt^ I Pr%wr STpqrr 5177 77 ir^f^% 
fcR 3 ?IZRTTlT ^PrqjR 75175 fpgj T 4 t%^f eft tHd-dld ydRdTT-fld WR 

SIFTTV sHIdaH I qrt : Mg->Mg ++ + 2 e _ 

HP. 3 TT?lRFP dPdlfecp d«McH IA ddpcpi TFFIF^rT t 3753 ^ SlTc[ MpF 5 $ | 57% : Na, Li, K 
3 TTfc I 

< 13 . sttstPet ? -iP 4 ife+ dM^cPi 77775 iia ft ^ stfj i qrt : Be, 

Mg, Ca 3 TTf 4 I 

V*. STTTpFP qP 4 lfecp dskdcPI VII A TT 7 55 l^p?Fr dPT^ I qrt : F, Cl, Br, I 

3 TTfc I 

'\'i. f^FFT MT T777 515175 (TTFFT^d: qiTFP) 3 TSn^ MpT^ | Rt%^F1 37 pq 77 

TFTTTT W 3 T 753 T 7 dT q^T ^RdH TTFPT | 7 ^ | 55# : b. Cl 3 TTfc I 
PR. SIFT T 3 TS 7 FT qtqq 7 T 5 dGIdd cTcrTT^Vri t 3 Tsfs 7 Fj; MpFyJ I ^ : C, Si, Ge 3 TTfc | 

'l 3TTSiPict3 dPdlPscp iTTpTcpTcfT d-Hd VIIIA (Zero Group) dT d rrcj $ <» (He, Ne, Ar, Kr, Xn and 
Rn) HT i Pdf^hil Ttfpr mPT^ I MtF^Fl dTp^t TM TF MUcPkd 4 ) 15755^55 qq^qqj 
dET I TTlSTTCq 375757777 4) 77 rr cj ft ^ TRTFTpFF M Pd ftb-M I -H I MF 7 Rd 4 dd_ T PdPdV-l 
TTFypr I 

'K.q^FTFJI rTTrq : 

STTSiPfp RPmiP^cP dlRdcblcbi s - «FP j p - aricPcPi Plddl T%SPI d-«FP 377777777 rp- ^Hddd 
VI B IIB T VIII qq TFiqFWlt d^dM TF?^ MpTryj I jfr rirrci^^cPl 3 Tp 7 TTT TTTTT 
cPTFPT ^qdldfM?' MdlMPdcP M PH fth-M I cbl TTTRTfT qfeq 7^77 dd^d I 
STFlPpp RPdlfecp dlRdcPi-ni dMIdd (La) M^T 1^1 WTFlf^F WO 58 71 

dJ-dcRl ^[S 7377 d 7 d Treked | ^ 57 R 7 RT §^7 '# 7 ^ I dl d^dd^HI^ f-block slTTpipr ttP^ittPi 
I 

po. 3 TT?lpFP 'iPdlfecp dlRdcbldl nfcTdrddd (Ac) dlapfT WTTFli^p 7 TWTT 90 103 

■HJ-dcbl TtsTSTTdT drrdd^cdl^ U.Pdddl^X'H dpTT^ 1 4 t drrdd^kd^ f-block 377777777 
cdMIdl^^dcbl fed? 7 T 7 T MRdU>| yj | TTFqTdlfld T TFI^PTl^FTTi Inner Transition 
Element Mpd mPTF^ | 

P' 1 . ^ Tpl tft^tpi 37777 drrcjdd 7777777 7(77777777 37777717775' TPTTTdT I 5 Rt : dl^^Mdcfl 

TFTTqdT 1 fTyJ T 4-MMdpHddcPI 7777777777 2f7yJ | 

PP. q^HTcTT gqqi ^cf^ld TFTiPr pff^pi 7777W snf^t cpTTfTT Tp^pi ^dddldcRl 

d 5B27T I 'TFF qpqp^ | Pt%TFT 77 % drrdcPl dd^dl PpM^ rpjyj | : Na TP7 q7%P) TF7TT7 

FFZ 7 ^dddld 7777^7 dd^-ldl tpp fPyJ | d^dd^cfi dd^dl Ptft dlRdcfldld 

TTFI ddldd dfeb^ I 




TOTOpTR yfafo'All 

t \. V iTHIilf-Hcb ypTfRR TOTTR TOIdpTO Tp-TOddd TORT yPdPsbTOd WplRTOT TOTFT T 
TOpR^TO ipt TOTO, TOT R PR-ldd TOT STpTTO^ I TO HI 3 RR TRpITOR 7 TO 
TOftTOTOI ddld^, I 

R. tortPto y Pd Pro rt tot Pro wtor yfdfsvRTd tor c #to5 tot tortPtr yPdPTOiicH 

TORRRT RR TOT TOTTOTi TOHlPdd TOBp '#R<5 I 

d^TOI TOR yPdPsbTOd TORTO? RR P4RR1 dldlPdv j TOTlfed TORTO? ^1 Mild i 
c'lfid'tS, I 
TOT : 



3. 



V. 









t3. 






rP&TO+toTP' 1 d -*■ RpTOR TOTRTTO 

yPdPsbTOd W TOTlPdd TO 4 

TOlfpRT <l*TOPdd> -h 4UTOI : 

yPdpRTOd TOTRRRT TOT Pr TORT TORRT TORTR dTOR T TOMlfed TOTRRRT RT% 
-TOTOTORI TORTRRT TOTO1 RTOR |^T RfT HpRcH RpTTOTOTft TOTpR TO d4)TO'J| 
'#TO5 I 
TOT : 



Na+Cl 2 =NaCl (Skeletal eTtuation) 

2Na+Cl 2 =2NaCl (Balanced eTtuation) 

TOIdPdR yPdRMIcH =PR=F drcds^ : 

• TOT, PlRRT R TOTTOT RpR 

' ~>o 

• TO7R 

• W TORT PTOlddM 

• TOT 

• TOTOR 

TOTrPTO yPdPihdlcPl RRfR TOTOT TO TOTOTOTlt TOTOR RpTO? I R TOTORRR T 
TORTORT RfT Tf TOTTORT Tpg} I 
TOT : 

TOfTTO TOTRRTORT PTTOTOT TplfRRRT TOR fPr TOTOReTO : 

• Mn0 2 (TOT7PRR) 



• Glycerene (TOTOTTRR) 

totoPPr TrPifRRRT PtPrto : 

• TOTTO yPdpTOI 

• Pro^dd yPiPdidi 

• PTRTTOT yPdPRR 

• 3TOf RT yPdPRR 

R? R R=RRT TO^t TOTTO PTOPl TOR TOT RpTO TOT TOTOpTR TPd PTO-l M I ti TOPTO 
ypifsTOl '#TO5 I TOT : 

2Na+Cl 2 - > 2NaCl 



N 2 +3H 2 



450° C/ 200atm. 

2NH 

Fe / Mo 



tTR PfptRRT TOT R? R RETORT R^T pppRRT TORT PrtPTO TOTRpTR ypTpRRTOT 
f^RsjRT yftlRMI Rp TO5 I TOT, PdRTd, TOfTOT, TOTOR TOpjRT RRTOT TO TOfTORT 
yPdPRdl TO5 I 
TOT : 




KCIO 



2 H 2 0 



360 C / 200 atm. 



A 

Electricity 



)2KCl + 30 2 



)2 H 2 +0 2 



2AgBr^^-)2Ag + Br 2 



2H 2 0 2 Mn °^)2H 2 0 + 0 2 

V w yPdP^i sr^Pr f^?m ^r^Pr 

■'I’HIdfdch yPdfsI-AIMIsi Pd<^Nd yRlfgb-MI I f^Tm yfpf^TT d? Wfl 

1^5pT I 

(i). q^?r f^rm yPdftbdi : w fo^mddi dlPi+cPi q^T d^nt sr^Pt drrdH 
pR«#r?r ^r^Pr i : 

Zn+H 2 S0 4 -*ZnS0 4 +H 2 
Zn+CuSC^ - * ZnS 0 4 +Cu 




Zn+H^0 4 — *ZnS0 4 +H 2 




Zn + CuSO 4~*ZnS0 4+Cu 



(ii). ^tgtrr faWH y'fai^T : W tolTOI fpndT 
dld'-b' 1 W^Pr I 
: 

CaCl 2 +2AgN0 3 ^Ca(N0 3 ) 2 +2AgCl 
CsCl 2^-2AgNo 3 - > Ca (No 3 ) 2+2AgCl 




30 . sTTdrmr yPdP^i (Ptctwt yPdftMO 

3TTcd T BdWPdcb y Pd fed I WS qpPT T qrPt ^Pd" ’’IdldPlch y Pd ftfrd M I d STTcdSTT?" 

yPdPdrdl , #r^ I d-HHId Pd^l^vui yPdPsbdl dPd I 

^ : 

HC1 +NaOH-» NaCl +H 2 0 
Acid Base Salt Water 

33 . wm yPdPsMi yPdPhdi fsr 'srrf^r 1 

dW : 

C+0 2 - > C0 2 +dTT9Tfcf ; d' 



<R sfaf?F*n gfcrf^n rt sitPr strrr r^ i 

: 

CaC0 3 +RT-*Ca0+C0 2 

'R ^F#rar T[¥Rftr^ ^rurr wr wrofrgp : 

• yPir^h-MI-HI WT pR T SfR RR ? sppsRTI 

• yPdPsiv-imi wr Pr t sir w^[ sr t rrtrr pwtt i 

O O ~\ 

• rtrRr yfriftb-Mic^i fef^r i 

• yfdfsRTTR RR fpR ^ RR wfepRT SCIeRcH 3RRT I 

IV. <m|A|PHcb 'H4p|4><u|c£) r^rMddl : 

• #lfpTTR T d^'-llRd RRR RpR? 3RPR I 

• yPdpR-ll RR fR cTprd" WT I 

• yPdPsbdl RR §R RTR R I 

• yPiPstv-iiR rr%rr wra rt Ptrrr i 

^.MtWRTRT cH^d^l^c^l^ RTR *TRR rrirr R? ?m$\ T WW : 

d^4idH, Prrr rrt, ffcrRft Rfp rtr rtr rrrtrt dsbidR, Ptrr ePfRRTftR 

RR 

PH R I "d : 

CaC0 3 +2HCl-CaCl 2 +H 2 0+C0 2 T 
^.■^T RftSFT ^ cTft^T : 

• RTR RRR RHdPpR s^fr^FT -H-dlddd Rcfl RRT Prp I 

• MI-flR Pn-dlUcPl pRT pRRR WRTt RlfRI RRT RdT RRT 'iP^M I 

• dPlRdd u|MdPHi|^ P sMH |^ RlfRI RRT Pd^dv RRR ®rf^RF^ I 
3. ^l^eKll^cbl 3fk4lPldo ^rHKH 

CaC0 3 -» Ca0+C0 2 

pd^RI -» pRRTRR RRRRTR 

(lime stone) (Ttuick lime)+Carbondioxide 

V. ^fltfrRl R?TFR 

• % RTR R#R, RR%R T Rld^ld fp I 

• RT Rid ?RT RRT J lf|i !Tp I 

• RRR pTRRT PTRT PHdddRd RRT <RIR4, I 

• RT RTR RpftRT RR -Hldl-HI Rp | 

K. R^T <HHPdcb R^T^IR : 

• di'Md yPdP^di Rfr cHRPdcb rrt ddi J^, i 

h 2 o+co 2 -+h 2 co 3 

• dR'Wddd RIRlPp+Rd RPdPsbdl Rlddl RIRpHdd 3RRT?R ? RTRR RR$ | 

2Mg+C0 2 -*2Mg0+C 

• pRpfpRT R#%RRR Mil Jd I ddMI-Pl RpcTRT dfep RT ill" tTW WTpftRT McblU-HI 
RpTRT 7R HW RTp I 

Ca(0H) 2 +C0 2 -CaC0 3 + H 2 0 (Milky Colour) 

CaC0 3 +H 2 0+C0 2 - > Ca(HC0 3 ) 2 (Colourless) 

P. RTT^R ^l^cKd^ RRcbl ^HdlPldl : 

• Pwir W P1TR P1W WP RtfT I 

• 3TFTT pRTRR RRRT RRTR RiRp I 

. W1 SRP (dry ice) ddl dd RRTR PpRsl I 

• ^fPT T RTT SR PRT d^-lldd PfPp I 




• FTRId fFft FTTfSTF FF WW gf^TFTT #T FFTF FpR'S' I 

FNlfad : 

30% FRF ^ 70% FfrFFFFT fosRMlt FRTfFF FpR? I TO1? PfetTFTF 

FFpT, JW FFT fRTfpFT FFFT 7RM FFTF FpR'S' I 

=r. ff!f?ttfftt trrfrf^PTr rtf fftff ftftff r? ftf# fft tfiffitr : 

dTddFF, ffrnrfr dfT, W FTC, w, FTFFT FTF, F#RF FTKTiTF 
(NH 4 C1), FTTpFFF R?fRRT?^ (Ca(OH) 2 ) 

F#FFF ckHIvid^ ? FFT^FFF R^fTRTRgRT pTFFFT? RRf FR FFFFT F%v FFT i 
TTFTF? TMTHT R-HlfiMI W RTF' FT dPF^, I 

2NH 4 Cl+Ca(0H) 2 -^CaCl 2 +2H 2 0+2NH 3 

^o. iirPri rtf vfsm F^f F^FT : 

• FpftF fFFFT FFT fFdFF WFTF FFlPH-iTI RTFFT F#T R FFFT Pf?T FFRT Rid 

P? I 

• W HC1 FT ^FldUFI RTF RIT? FRTpRT RTFF FpFRF RTF FFFT FFT 
fftPrtf FFTFFF FFT FTFFT FFT pfftFRJ I 

• NHfHCI- NH4CI (White) 

R FFTTCF : 

.. T1 500° c / 200 - 500atm ^ 

N, + H, 2NH, T 

Fe/Mo 

R TflpR? : 

• FT 7F#F RTF FT I FFFT FFT FFT T PTF TTF^ I 

• FT FTFTFFT FFFT |F? I 

• FT RfTFT FRfT FFFFftF |F? I 

R FFTF^TF TpTF^ : 

• Ml-Mh Fp#RT FfT FRTpRF Fr?RFFT^ FFTFFSS' I XH,+H 2 0-*NH|0H 

• FT^cR 3FFFF RfpRT R RTTpRF FTFdZ FFTFFaJ I NHj+HNOj^NT^NOj 

• FlXtFFTfR 3TRTFF yPdPFdl R FFTpRF FFTFFF FFTFFaJ I NH 3 +HC1-NH 4 C1 

• FfpFFFFF yPdPsTFI R WT dl^dMd FFTFF^ I 4NH 3 +30 2 -2N 2 +6H 2 0 

• C0 2 FF FfFfFRT F*T F^FT FFTFFbS' I 

C0 2 + 2NH 3 - - 150 - ° - c - > NH 2 -CO- nh 2 +h 2 o 

R.FHFIPmI : 

• FFFIFI «T pFd PTFTFT I 

o 

• ^PFRPdFFR F#T I 

• FfR R J M-Fd FTFFRF FFT FFTFpTF FF FFTFF I 

• FTFT 3TTfP FFTFF I 

• Rayon FFT Nylon FT RFTFTFT F iPl I 

F#T T FFFT diPlFFF : 

^.R^|TFTR 

FTFF T FTFfTFFFT pRT FFFT FlPlFd-FFI^ FT?fTFTRT FpfF^ I FFT : fpFF, ?FF, 
fPtft#tf 3tX I 

FTFfTFTFF FFFF: FFRFT fFFR : 

• FFFT FT?fTFTRT 

• FFFFT FRfTFTFF 




d L d |TgfF44WTT qst BT4 (c-c) 7%3fT fpt$ I fpRHTg #T 

'■frf^ i : fPnTT (ch 4 ), g r TT (c 2 h 6 ), im (c 3 h 8 ) mfe i ^tprt^t 

m CnH 2 n +2 ) i\ I ^TeT n '■TUN ?TWTT il I 

3. 3RRTO glgffaTsfW cf^T-cbMHES^cbl PTEFTT <ff TT PTT3TreT ^g" 7%^T fTgipT I 4t |f 
w?f f^T i eft fr srfkf^r 7 sr^r^T i 

Y. shRxMcH ^ftT-^FUET fspETHT Tg3TRT ftl^ Tftftl I WPT dldM Fg C n H 2n tl I 
PldHIg sjlcHp’-b-H Tfft I : gP<ET (C 2 H 4 ), TlPftT (C 3 H 6 ) STTpT I 
K.. 3|^lgHebi BRoftr cHsHcH fspETHT fPfFTSTra' ftl^ vftftr 1^5 I q^fftl (iWH ?T4 C n H 2n _ 2 ii I 
^Rt : tiPHdlgPHd (C 2 H 2 ) 

%. gl-HIHMI'H dligCMI f| I -H M WTT SffpcPT ?Ufft gTgfR^RFr *HTgHTf ftftMFPT 

dlgCHI srfft % | 

Ftg^FI^Wf OTW ^ ^PT : 

• glgglcHdddl '■ffW ebN r Hcbl dgdsdlcH srraTTRT Hftwi Word root kTtf H-HIdd *Rt : 
ctsisJdcRl HigteTI Word root 

C-l Meth 

C-2 Eth 

C-3 Prop 

C-4 But 

C-5 Pent 

C-6 Hex 

C-7 Hept 

C-8 Oct 

C-9 Non 

C-10 Dec 

• iRfff 6lgg|ct5|®N-Hl '■hucRi word root kTtf HTTgTfftrft^ ane(alkane), ene(alkene) T 

yne(alkyne) I 

• ?PWT glgg|cPl4d : -H-Wd glgglcPlddcfl dWEf^T dft word root ftl Tft<5 -ane 



I 

^2 i 



3UIHd 

O CN 


cflddcfl HgdsTI 


Word root 


Suffix 


IUPAC 

Name 


ch 4 


n=l 


Meth 


-ane 


Methane 


c 2 h 6 


n=2 


Eth 


-ane 


Ethane 


c 3 h 8 


n=3 


Prop 


-ane 


Propane 


C 4 Hio 


n=4 


But 


-ane 


Butane 


c 5 h 12 


n=5 


Pent 


-ane 


Pentane 


CfiHi 4 


n=6 


Hex 


-ane 


Hexane 


c 7 h I6 


n=7 


Hept 


-ane 


Heptane 


c 8 h 18 


n=8 


Oct 


-ane 


Octane 


c 9 h 20 


n=9 


Non 


-ane 


Nonane 


CioH 22 


n=10 


Dec 


-ane 


Decane 



• 3RRpT FTgffahftT : 



O srfPcDT : dl-H u l -TT word root ftf dRs, -ene *JHh 4 I ’d'td : C n H 2n 



30 Md 


cfMdcH ’Hgfsdl 


Word root 


Suffix 


IUPAC Name 


c 2 h 4 


n=2 


Eth. 


-ene 


Ethene 


c 3 h 6 


n=3 


Prop. 


-ene 


Propene 


c 4 h 8 


n=4 


But. 


-ene 


Butene 


c 5 h 10 


n=5 


Pent. 


-ene 


Pentene 





O dRd^d : -n-Hic^v u l dR word root dd Ri 


-yne WleJ 1 dte : C n H 2n _ 2 


dURd 

O CN 


dd4d<U <H sited 1 


Word root 


Suffix 


IUPAC Name 


c 2 h 2 


N =2 


Eth 


-ene 


Ethyne 


C3H4 


N =3 


Prop 


-ene 


Propyne 


c 4 h 6 


N =4 


But 


-ene 


Butyne 


c 5 h 8 


N =5 


Pent 


-ene 


Pentyne 



cr. IUPAC System 



dRRdT Rd 


diyiteJi dm 


IUPAC Name 


ch 3 -ch 2 -ch 2 - 

ch 3 


n-Butane 


Butane 


ch 3 -ch=ch 2 


Propylene 


Propene 


CH = CH 


Acetylene 


Ethyne 



(Methane) : 

3 RER : CH 4 

O CN H 

*rt *rt jrr uRH^iPd* di^imnd t\ i di -h rr RiRRd^ddd d%Ri RRd t\ i di 



rtr rru wflcRui ddT, ggto wr, d^guiREfr rh jgr rrr ro i 



dfxHiRcp dd 


Rdd'lPldT£R 




• d-M Ryddd te'Hdl ddHI JR dPch^ 1 




H 




• dl^Mddd ylddlPlcf RT W 




1 




JhpRs) 1 




X 

l 

u - 
1 

X 




• y^FR Rfl 7 ddldd RdR dpR<5 1 




H 







jo. (C 2 H 6 ): 



RxRIRR yy 


'dMdlPldlffte- 


H H 


• dIH dp\ dlddd te'Hdl y 4 H 1 1 


1 1 


• M4R RRRRI ¥RRr4R dtfdR ddldd 


H -C - C-H 
| | 


RdR 1 


H H 





jl 4 ^R (C 3 H 8 ): 



-U ddlR-d- dd 


Rld'lPldldte- 


H H 


• dT Rid 3 RdR MRcR^d dRH ?RRcfl 


1 1 


WTI RdR dPR'S' 1 


H-C-C-C-H 


• MdlPldd RRTRRRI PdRIdd ddW df 4 


1 1 1 

H H H 


dR RIRRI RdR dpRsJ 1 









'R ^ (C 4 H 10 ): 

®ttft ?i^smich # 4 t i\ i % 

o c ^ 

STTWW^ apT I eft !PT : ®TTFT T STTIFT ®TTFT I 



N-Butane 



CH,-CH,-CH,-CH, 



H H H H 
I I I I 
H-C-C-C-C-H 
I I I I 
H H H H 



ISO-Butane C 4 H 1 



ch 3 

I 

CH 3 -CHU-CH, 



H-C-H 
H H I 
I I C-H 
H-C-C-C-H 
I I I 
H H H 



wi few 4 t wrt ptf qwTt fa^rwr ftmT# lpg 

^fpfpt w Ff^a5 1 

RRPdcP W FTFFPT WTT W pRaJ' I 



I F'T 



R 3F=Pt?^r 

yi^ll^lPP #tw Eil^TeWH TFT (-OH) Rpr aj '■fpf FFMli 
ftr4T#T 3F#FcP (CH,OH) T ^FPFTd: spF 
'■#Pa5 I FBJFWTT tPFP #FPRT STFPTeFT *FTM ?FP?F W*k\ 
FFFli ^FTFTF PpT '#P^ I 
R.ftwr FFPTfTF (CH 3 OH) : 

TFTBT^FP yfprfsFTPJFT Pr^FFPr P^dT P^dT -OH 

spFPIfFT PPTF Ff^aJ I 



spTeFT '#Pa5 I PPIW FF 
\ ?2TT^f (C 2 H 5 OH) 

(C 2 H 5 OH) FT i FFTFaJ I 



pTF#FT FFT 



H 

I 

H-C-H 



H 

I 

H -C-OH 



or CHjOH 






WlPldl : 

• Wp, sfHfcT cfSTT PH^Pd^ RRT Rldd W | 

• yMchchl WTT W | 

• Sjc[f Rff ?TTW dlldcPl WTT fefd WW W Tjf^ | 

w . sr^rfm (c 2 h s oh) : 

H H 

I I 

^ H-C-C-OH orCH,. CH 2 OH 

I I 
H H 

?WT SWdM 

3RTlftW : 

• RR RT WW WTT W RT 'HP^^, I 

• #dt, «TRTT, m snPP WT tflHcdcPl WTT TRTFT I 

• PdRdd, Hlf%, sfHfcT, fW, Rr^pd* W 3fffc WRT W ^TpR^ I 

• 3TOT, WT ##fTT HTd, RrP-d 3TTfc W RT W fp3[ I 

*K. (ch 2 oh.choh.ch 2 oh) : 

fPwr ri dT^T?f^ 3ww t\ i iw Rtwrtr Pwm rtr ttP^ i 



H H 
I I 

H - C-C - H 
I I 
H H 



-H 



+OH 



H H H 

I I I 

H-C-C-C-H 
I I I 
H H H 



- 3 H 

► 

+ 30 H 



OH OH OH 
I I I 

H-C-C-C-H 
I I I 
H H H 



or CH 2 OH.CHOH.OH 2 OH 



m PmPhm 

^H4lPldl : 

• SJTWli 'Tpdddld dHIIdd RTFT ^Tp^ I 

• ddl^d RRT W Wpdc^cH dldldiR RTW RTFT ^TpR^ I 

• 3fR#r, PPrRwr rPT j tw rtwt Rft w fPww m 7#^ i 

• RTfr, WM T W W%M? woi TT^TT RpTT? TIWI RpR W Tyf^ I 

?«R/^TT#r (C 2 H 5 OC 2 H s ) : 

TWTlfR iTlPlch-HI -O- RTeT W aj RT HIM? ^TT 'srfRaj I R#TRRT W (CH 2 OCH 3 ) ? 
R^RRT (C 2 H 5 OC 2 H 5 ) Wf RlfN'JI I RSTRWTT R?RTRT ?RTTi % W 
'dPRaJ I 




H H 

I I 

C - C- H - CH 3 .CH 2 .O.CH 2 .OH 3 
I I 
H H 



dddlPldl : 

• ^nt wrRrRr wRi Rd-uRd wdir wtt w sR^ ( 

• teTST tM STF3" FfW Pdir WhT dTFT ddldd #444 WTT W dRte'S' | 

• dMtetel WTT TrdTS dRte'S' I 

3T«TTW <#T WTF¥ : 

d. m R 4i <+, diRdtei #4 i Rt ? dPdiPdte Rw 4steRRr i 

R. R4Rt#T tete STTSITW Rft##h dlRteltel Rt#T 4 ? dte dPdRPdte dlRdchl-HI 'dteteT #1^ 
chi TpT ? 

4 diPdW STTdTdT dPd'lPdte dlRd chl-HI #4 SIR Rhte teWT f# ? 
v. 3TT#Rh dPd'lPdte dlRdteltel 3TT£TR i 4 ? 

4 3TT#Rh dPd'lRdte Rw 4te#Tte I 

R. 3tt#tr PPdiRch d iRd chi-Hi tpt t RrRw #4 i 4 ? 

o o 

4 WWT STTRRF #4 te 4 ? 
d. 7 'tRrrtsrr cTccR 4 t 4 i 4 ? 

R. STTsrRteh dPdlRdte dlRdteltel teJTfT IA FT dcrddteteR Rhte 3 Wt4 STTTT 4455 ? 

RO. S -Wh T p-Wh dr-rdfWpPsM 4r <rf#T tetete4 dtejlddRld, I 

c l c l. WFWTf tete SWT snWTRTT teTte, FSTIte T #4TRT fdFRte dPdtei «5 ? 

4. teW RddRld : 

(te). teWS# 3TT#teh dPd'lRdte dlRdteltel p-blockteT #44 «5, Rhte ? 

m. difedd w didifddd 4t #4r fte?, Rft ? 

(te). dlfRdd teTte Rt 4 Rh dilPd teW RETRT Rt Rhte ? 

(4. tedlR-ddd WT stelockcRrte Rt Rbte ? 

'R FT^WteteT? 3TT#Rh dPdlRdte d iRd chlcRl R%FTT teWTT #44 3J, Rhte ? 

4. dl#ddd T #4 MTHT u ]tel Rdtedld fa "did WhW 3TRTWT R ted Rid. I 

4. Rddte4i d#ddi 44 i Rt ? 444 # rrm wR wt ? 

R. cHlRd FteT d4l# ®T^t #4T fte4 teW te Rt ? 

#. 3TT#teh dPd'lRdte dlRdchlcRl #dT 44 WW #?T WdFte4 STIR WTT tete# sw- 

an# ? RteteRteT I 

R. 3n#teh PPRlP^ch did chi chi TPT IIIA RT R Wddte'il dWdl rRt ^ ? WW TlfR^T 

R ted Rid I 

R. W^TRhT Pd chid MFT RdR ’TTRwr Vf4R chided ‘Rddte'chl d^flch’ 1 'd-Rwh 

Pd dd chi tel' Rtf" dteRld. I 

RO. TM teteWTT teteTte?T #W fid I ted I d d te il 3»T ddRld. I 

Ri F¥T Rftete ildddl 44te teNrsiTST ddldRlte dR ddRdtetel WF ddRld I 
RR. yPdPidl^d Wd, dcdlRd Wte SdT teW?I dRr'W PddRld, I 



H H 

I I 

H-C-C -H 
I I 

H H 




33. ETERPT WTFWf RpRT RER RppPRT err Rp<5 ddjPd RR RptEpRRPf WTT PisddlR I 
(EP). RRFRRTf pldldl RTER RRR ^T^STcRTF^g' RERR ^ I 
(ST), ER#Rp SRRRRERp %Rp dMl Rj REpp ETRT srPfRERRT RpR^ I 

on - ). RRTRR srfcRT^RT RR yPdfsbdl Rp RpR SRRT^REpf PTRRT I 

CEO. *frf^TH% MlPWd yPdfsbdl Rp cppdcp RTRT ETRT a?|RW fRdRT R3 I 
3’*. RERPT 'RES?- rtRWH? RR#R RR dP)cpvu|R c|dHp)d : 

(EP). ertPrrr dl^cpididd -*■ RR+Rpt+EPRR RTRSTEPRRR 

(ET). d ?pft cp Si -ir + 3 i | c'-h fCi i| 4-1 — ► STTERpRR ^O^+CTSfRd 

on - ), spp^R? RdRTHRM^PlcHlPcP 3RR -*■ HldlPidd SHMd^+RRfr 

(R). trPrt + RRfRR}RRTRg -► U-HirH-M-H SfRRRR 

3X. RdldP-Hcp g^f^TMTt RER RTR ejr RR3TTRT sprr d^RpRcPi err I 

33. R-ildd ETRT pORER MPdPdRlPdd RdleRd ^T%ET RREp didlddCI’H I 
3^. fpRRRT ypiphdl R%ept # RT ? RT spfp McP|VcP| ^ ? yriicbcH RdleRd R%ET ErfRflTRT 
pisddlR I 

3c;. SRR-STR M^pR-il RRpr # #T ? RRETT? PpR Prteptr yPdPbdl dPTR^ ? 

3P. STTfpETT dldl-HI EfERT R%EPT RERR EpRff PiRT ERTRIs) ? RRRpTEp RpppRT R% REPR 

yrdPhdlcPI RE PR RpR pisdCIR I 

30. VHIdfdcP RprfRRT ST 'iREpT R RR ? RT RR ERR^R] PrRT TRRjJ ? 

3T. ERR RTRR T ERR RREp ypdp5hi|| '■fREpr R R ? RJTfRR R%ER <H ted CM I 

33. RTpRER RR d Pi RE R cp| PtpRRTRREpf RfR ERR RdPld, I 

33. 1 tP#rrr rrtrrrept rm wrt yTdPhdi rrt eprt rrt rrj ? 

3*. VH^PdcP yfdfpRRT RPRRREPT err PRRRRTR I 

3 ^(. "R fR$ er ? 

(EP). RIRTRT RERPRER 5fTpR55 I 
CR). ER dl^dddl^ ddl^Ri I 

(R). dlfPRR ERTRRRPT RRPRT fpERT ftRRR^ | 

33. WRMMidl epprrr 3TERRR RTR ddldd STR9ETEP dR RTEPRT RdT RRRdRREpr 
^ddl^d'd R^T ERR dddld I 

3^3. WRRIRIdl EPPRRR3RRTRR RRT ddldd PffpEPT dl-HlPpd fpR ddldddld I 
3R EPTRERTi 3TERTRR RTREpf sflddlPlcP RERRR EfRff RpRjJ ? 

3P. pHHRdRsIdcPI RpRR Pddld : 

(EP) fcpRcp RRT 
(R) RfEPR errt 
(R) ERRT RTdR 
CR) RTR SR=RT 

VO. EpRR RR3TEFRRR RTREpT RRSTTRT RtfERP J|UR,^ RsRRTR I 

V'l. R |R^ ? ^r RRRp P tR EPRR RR3TERTRR RRT RRIRR^ ? PTRRpRp RpRpnp ?#R RRR 
RRRR I 

V3. R ^5 ? RR EpRR R^RRRR RTR RpREPT RRT ETR Pr RpRREpT RTRpRR ftRR 
RRTRR^ ? trrIRep RpppRT R%R REsRpTR I 

*3. RRRfppT RRTHT PP RRRR C0 2 RTR Mil Pd I R ^ ? RRRpRp RpppRl ?#R RRRRR I 

w. EPRRRi STERTRg' RTR REP EpTRcpT PfTpT RRR RpRj ? cRddld I 

Vi(. R p ? R R RRRRTTi %Rff ddl^ ? RifPpRT R%R REsRRTR I 

V3. WRPTRTTRT RfflpRT RTR ddldd 3TR9REP RERiy RRT RTTRRRREPT Rf%T ERR RRRR I 




V^3. wmTMFTT •J.-H'iPH'M’H WFT ddldd 3TFHFFF ^WW ■TFTTf^T fFF sHl^dF-H I 
Vd. sfteTTftR? FF^FTFt FFlPddlcPl cF'-IKd F^ft Fp^F^ ? 

FFIRfTT F^t FTFT PFdVFjFFpFT pR^TTCW I WTT FF # fF$ ? 

K°. ddddFR FFFTFF T FFTpFFT Wt FftSTF FF FfpFIFFFF Wf FFFFT I 
V\. FTFFTftFF F=RFT 3TFFT 5FT FTFTFT FfTTpdFT WF WT FF 3TTFFFF FFFTTFF ^ fTF ? 
'i'R. nTflf^TT «t FttcFF FFFF pFHF'H I 
iJ.'HiPl'M I TO! FFTFpFF TRW FFFFTF I 

*X ffiRtft wt fffftf i 

K.K.. # fF$ ? FF FFTF FTFFFFTFF T 1^41 Pi ill JilMfsM vniiRdF fRiRiFTT FFFFTj ? 

K.V ftfe FFFftF pFFRT FFR FTpFTFF "FFTF¥3T| F#FFF-Rt§TFT F?FF «F5” 

F^F# PflPgFT 6 -pH I 

X.'s. FTFpFTFFFF FTFTFT FFTFFF F%F FlTsptF I 
X.F. pm, F^FT, FTFF ? pdFI FT^EFTT FF FFFFTF I 
W. 3FF?F ^ 3#3FtRr FFTfFF F%F WFT ^ITdpH, I 
^O. 3F#tF T 3FFF?FfFF FFTFFF F%F W W^FFtF I 
VI. FFFT T FFFFT FTFFTFTI#1FF FFTFFF F%F FpFTFTT FFFFTF I 
FTFTFTFF 'FFFFT FFFF # FT ? 
fFFF FTFFTFFRTFFFF F'-ldlPldl FFFFTF I 
(=F) PTFF m FFF (F) FTFF OF) SFFF 
^V. # SJFF FFFFT FTFFTFTFF FT ? FFF F%F pF FFFRT I 
%,'i. FTFFFTF PFF FFFT FTFpFTFF FfFFFF FT ? 

^V TFFFTFfcFF 3FFFFF FFFF # FT ? FFFF F^FFT FF fPt FFFFTF I FFFF UF Rid FTF FT FT ? 

pFFFFFF FF-ilPldldF' FFFFTF I 
\G. ?FFFF FFFFT FF FFFFTF I 
%%. ?FFFF fFFFTFT TO FFFTFFF FFFFTF I 
^O. FTFF iRffRtFT FFFF FT FT ? 

&\. FTFTFT?fFFT JFFFFF J FTFfF?%FT FcFFFFRrF FFcTT FFFT FFFFTF I 
pFTTRM F3ZT FTFFTFfeiF 3F#TFFf Ft, wft ? FFFRT I 
FFTTFTFf|iF STF^FtF^T F%FF # FT ? 

W. ^PlPdRld 3FFTFT FTFFFFTFF ^FFT WF FTfFFf FTFFT FFFF 3TMW FFsFFFT I 
3TTFFT PP-^-HcPl FfF'FTFT FFTF^T F%F FFsFFFT I 
FFFF FFTF ddldd TFTFT Ff^T 3FFFFF cFT FT ? 

'i. TT^r.T3cT.^ft.^ipTT TFFtcTRF^ : 

% (ft). srrsjfaFT Pft'4lfe'* ftRttft f^fft # ft ? sn^FF ^FtfeFT f#fft t ir^F'TiTr 

t)ftiitPsFT dlf^l'cFlfil'F ^ PcIFdit'ST F>T^F^ dWFFFl'F I Fc^lT F> Ft^Ft # Ft ? 

[o.^n+^.sy 

vdrd v : 

TFFF^FTTt ®FoFT WFMfFF? FWTFFf FTRiTT TFT FFT MpFFFW fFFTFF Fft FFTFFFF 

diRd cFiHi^ sttfRff PP4iPfcf ftRfft fPtf^ i 



3TT#FF MPdlfecF dlRdcbl T TFF%FTFT PPdlPFcF dlPlcFlPi)^ FFFT : 
^2 



iFFPcdFcH hPPiPFcF dlRdcFI 


srraPdcF 'tP 4 iPf+ diR^i 

^ 


't. FccFF^'HlI 'd'ddl MFFI'JlPdcF 'HFcPi FTFdl 


't. TFFFFFFTTF FFFT M|v^|U|pc|ch FWTFFT 


FTFTF3T v il^HTdoi ^ | 


fi-h-hi Ptfift v rrerTcpi ^ i 






FFR FFT M F%F 
TpFTRF aj I 
' TFTF WS % I 



I'MP-fMch RTFFTF FF 



SRFRfr FTF FFT M F%F 
FFFFF FFFFFF yj | 

3. F^FMdFi RTF ?W «5 I 



FTFF$ I 



m Mtr^wnrr rtf fftff frfrft ft ww ftf X!tX i rfiPrt rtff^ 
Trftm fft^ FftRj ? XPri t FfaFFFfaF ffr^rf yRifttRi f?r # fR* ? 

ft^RT FRTtF FRfa I [o.Jt+'U+'M.*] 

dR y : 

FFTFFTFTFT qFTpRT RTF FFTFF FTFFRR TFTFFFR RTtPRF FFRIFF FF#FFF FTS^TFTSF 



FTFRc ip 



HFlPFFl RIFF^T FfteRT : FdR RTF FFFTf FIFT R^fTFFlf^ 3TRTFT RW RTF fP> 'TFI RTF 
FR fm F5TFR RF fFF FTFFT FFT FFT RF FFT FF RTFFR pFRF RTF FFTfFFT % FT FF? 
ffRF FF FfFRJ I 

RTliFFT RTF ? FfFFFFf®PF TfiFfFRT |FT WT FTFcFFF FFT FFFTRFF fFFRT fF<5 I 

4NH 3 +30 2 -2N 2 +6H 2 0 

fRrMF^r FFFTF : 

• SjTFT RFFFTF FTFTFF FFFF FF1F FfF^ I 



FFT Fifl 



FF FFTF FFF FFFF FFTF fRFsJ I 



FF F. \(W) FRfPrFF? FPrIPFF fFFF <?UaH?X 1 PTRTF ls 2 2s 2 2p 6 3s 2 3p <, 4s l FF 

dcRFl FTF FTJF FFT HTH^X I Ff% FRF^t FTf T fFFT l#FF FcRPfF 

<1FIFPFF> yfaftFFlF} F#IF FfffaRF ^te'^X 1 <TFTFfF'F yPdPsMT*! WT 

XpX' [oX+oX+^+oX^X] 



FFT : 

TptfrfFF^ 



FFT, 

FFF FFRF’T FTF 
FFFF FFF- IA ? 



RfFR FFT 



FFFF 



FF FT I 
R4 FT I 



3RFFFT FTF (FTTFFF) ? FFT 
Pl-M 3TFFR ^5, I 

2Na+Cl 2 - > 2NaCl 
FT FTTRfFR TffFfFRT FFtFF 



f«PF FF 



(W). FFtFFTFTFT XPdFI RTF FFR X FTFTpRT PfF 

3RFF?Ff^R FFTFRT F%F W SFRFFFlF I ^+?=V.o 



3R^F ? 







3BWT T WF? : 



cf^f 

'l. qWT-Wfer WWjftF few tlW fWJ I 

f. ^lfNU| : 



3TWTW 

<1 qq#T-wfer WTFT^FT few few I f. 
WTFW : 



H H H-C = C-H 

i i ffediXn 

H-C-C -H 
I I 
H H 

ftr 



yw ^.(ip). M«iUlH t wtffer wr *dt fe^r ? mwr*PF ?Rfpte yfafiMieSi 

'd'<r^'<ui ^ffecT qfew 1XX i sfT#^ tMfW diRi+mi # tr ? 

(1.5+1.5+0.5=3.5) 

TFW : 

wffefe wt wrffer ft sTTfffep tfetrife^ ?nfeiwfer tpt fe vii a tit wspr i siw wtw 

WTTfefep Tffeftw W 4t ft WWW 3R WWT WWJWT fefelfW fX" Wfvt 

FTfWFr wm\ sFfed: ffewr wr qtapr i wrffer wfei sttw wiffefe wt wr i 
w wr cHiPnti w wfrtfe qwTWFi «rfeww wt Tqfferwftwfe sww w wffefe 

o o 

w Ftt i Xfer wffewr w wrfefe Ffefe wfe ffer wrffer ki 

wrfefe sfet Ffwr | ^ i 

WRIIW Tfferftw : TfferftFIT ?FR X ^FT fet #rftWeW?fTt W tlW Tffeftw 

feX I Wf : 



cTN 

CaC0 3 -* Ca0+C0 2 
cTN 

2HgQ— > 2Hg+0 2 



TFT : 3TT£fffeF Mptlfe* dlRwitl 5FI WWWTt TPT feX I WfffeF MRtlfe* dlferWRT I, II, 

o o o • o 

III, IV, V, VI, VII T O Tfet WBT 3TTF3TTFT TReW apl I Wrq? ffll? WTPT A T WTPT B FT 
ftWFT #fe[ ^ | q^ff qrqr sfrdT Slfel ^T I 



m 3 #EFT T FVcFlFdPFF ddlF'^ FTPF X. I WPT^WRT SPRITES' 

*m srfft MiX FrcifXr fX f^3?X i RhR=v) 

FPP": fXPT 7 Sk'eH^HpsN WF5 : 



FPXd 


SK'FdFd 




r r r\ r\ -s 


F FdsM-FdX F7TTFXPF TUFF s|l u £ FF^ 1 
p. dFIF^I : RFlFpHd FT #FT 

H H 

>c = c < 

H H 


F FFFF F>idd H^-HI'dldF IcW ®II U F i|F5( 1 
P. dFIF^I : XdlXd FT FFTfF 

H-C = C-H 



XrnFiMmi pXf wiw w ®Midd ftte dmiTVi Pff : 




v(cf>). p-fpf sPX-d XX % ft ? p-«=tft spXf X tjff^ Fppfpr p; ? hi^'jh *pft 
sT^RTspr Xt Xipt f^, fXr ? <Xt7t fXim XTfXnX Xrt HfXmi 1XH l 
TRTTFfX? #RW «nFT WF XX ^NtET ^<IF^ XpX I [1+1+1.5+1=4.5] 

FPP" : (FT). P-«pp #ppj : Xd-dld PpFTFFF FFPTT stf^PT P-WPT FTF 

drrcjdddlF p-«PF #FPd XpaJ I 

p-FPF 3PPPT X 7RFP IIIA, IVA, VA, VIA, VIIA 7 O fF I Hl^dXXl ddpFdl 3 F7 

Xm*hch -n'^iidi 2 |F f^ff pX Xr Xrtff, fifX^ f^ft Xt Xff i 
Ftftft Ri^im yRiRtrm : Ft gfXpp^X rf? stXtrt tfff trtF ft tfXnl Pf7ftff w 
PPTP X FIFtXtFT XfXrPTi tlM fXlPPT yPdRbFI Xp^ I 
NaCl+AgN0 3 -NaN0 3 +AgCl 
Na 2 C0 3 +MgCl 2 -2NaCl+MgC0 3 
MgS 0 4 +N a 2 C0 3 -> MgC0 3 +N a 2 S 0 4 
TFTTFfpFT XcH'JNId FTFT W XX cMIF*? : 

• yPdPFPd WI FFT dcXd w 7%FF FFTXXF FTP FFT 3PT FF \ 

• FFTFfX yPdPsbdlcH TFFP X FTFT PTPT Xf>^ I 

PF). yl'tdcbt Pddtldl FTfftiPT WTFJfX Pddtldl FTfftf^RM (OH) XffX Pd-Fqifad FF? Xt 

fXfXt ftf t 3)iu]pcjct= xftt XXX i % 3 rt^t fiX+iX tr i Xf ? fXf 

^IfspRfTfXr 3flXPl+ dcHIFd X FlfX TWfh $ r FTF XdFX i [1.5+l+0.5=3] 



FW : (F). MW fFF3TTFI PlFFIF! (OH) t itFTTFF FFT FF FlfFFFT 

■TFT pFFFF FT I 



OH OH OH 
I I I 

H-C-C-C-H 
I I I 
H H H 

P<dd T M 

XtF 3RFF FFTIHIFI FtF! FW FT I WIT #T W FWFftF ftFF FRF FTF W5 I 
HHW1 FT OT FFFT ?ra#f FT I FFFF a?|RW FTFF I 

#RB HFFTFF WFFF sfteTTfW FrFTFF FF 3TTFFFF? FF W Wf FF FFFT (CaC0 3 ) FT I 

^TF F. KW) : Wg? VIIA FT X FTrFFW FTMX fXr tlFT FccFF^X FiXldlFI TOf 
3TFT FX ? T[ffedT^T XX # Ft ? faftswt fXr SIT^RF XFtfX dl^fWFt FF 
^dtx <ife>4=bl ? ar^r-^R yitiXiMit Xf ^rrrr XtXft fXh* ? 

(l+0.5+0.5+l=3) 

7FFF : 

STRjfX TX'lfX dlfHchltl TFT VIIA FT FTfF dX FrIX FTFT FTtFFXT FWFFF HTFR 
FTot FF3T FTFFTFF HTFR Xt tt T FW#|fW[ XT XT FFT 

"s •’ O C -X O GN ^ 

Pr%¥^FWr 3 FfXt M ft FTFTi I STTfXt F?F TOFT XfFTF ftF FFF FFFT Fit M 
ft F? dPsbddl TFT FTF^ I FF: FlfFFTF FFltF FT5T FWFFFF dPsbddl Ftt FTF<5 I 
qpRTTTFFTT : FTFftF MpdlPFF dlPHFIcfl PPdlF F. 7 FT TTF IIIB FT Ft qjtdftFF T 
FtXr FtftFF (90) #WT (103) TFFFF 14 3TTFT FFRF FFFFTF FPlddl^Fd 

FpTF? I ft%R Ft f-FF XtFd FFFTF MtF^TTTt qPdlPFF d I it chief | FFprR hXfFT 

3 I r 

3TFTFR 9 it it> 4 it 3TFT FFT FTT X?TTf FFTFttF FFFR IM FfXfFT itFRT fX, 
WTFWT FFFTlt ftlTFFF yPdPsbdl FftFsJ I 

OF). 3l\4lP|ch FRFT chltd^l^cHll^cf) vdrHKd Wtl Ff ? t'isdfX > XPidl ^FTFFT 
FtttFI FFFtFF¥ ttejfX 1 ^ XtTtR 3 FfX?T Ft ? fX F^^P I FFtftFT ?FTFFT 
ttedlPlF FcFTFF X ftttX FtF tFFfX I FF ftftFT XPdFIcfl Ttft FTFTFF FXt Flft 
Pddtldl 3RqTF^'W STFFITF^ ttedtld I (1+1+1+1.5=4.5) 

FW : FF FFFT X FFlIXlF FltiddFt FdtPldl W F^F FTFFTFFT F#R?, 

Fit FTFF FTFHFHTFF WTFF F^FTFF ^ I 

CaC0 3 -*Ca0+C0 2 

XPdFI ^mef) ^XtF : 

• FFTFfFF FF FFTFF X : FptFT, 3TFTfFFF FFTFT 

• it FI IF d FTFFT (Refrigeration process) FFFI FFTF FfFF^ I 

pFTFFFFT FTFfTftFF (OH) FFF ttlt FI FFdl WIM t Ft I F1FFFF XsiTFI FIFFTFFFTF 
fFFtTdT 'OH' t itFTTTF FTX FTF P<WM W fX I 

FFTfFFT 1FTFFF sfldd iP 14) FTF1FF X f¥Xl FTF "X FTFF” FT I FF tfdFTF WIFI 

F^FIFF X PXF STFFTXi 3TWT FTFF FF fX I 

• fX 500°C X F^F FTFFF 

• fP d 200atm X F^F FTF 

• FTFIFFTF FFRF FF FTftXFFFlt FIFIFTFI MF FFTF I 




STR^FFT FlRl FfpIT : 

'l(F). i^WT T FtfeFF FRT FF Sf^t FfsFF |F$, fcFT ? FTT FTFF FpFpFiFT Wf FT FT ? 
FFTfPtF FplRlFTTFT FFT? FF - ?" Fp FR3TTFT FRF FFFFF FFpTTF I 11.5+1+2=4.5) 

(F). qRidi^r^Mchi +h' v -cm i to fffftf; i ft ffrt toft tofrt fto pw r ftotftff ft ? 
Rft ? di^i^PdF totftoft fPtftft Rfftf; i ffff toft tottrf ftoft to f%f 
ftoftf; i (o.5+i+o.5+i=3) 

q.(F). FTOTFFFTi TOTpTF mPfIPto d iRl FI FI FTFFT TOTOT fRfTFT F% <|f FFW 
RFFpPlF I FFFFF FTF FFFT FT FT ? FFTfRtF fRIf+'JIFI fFFFTFT RrPpddldF FsFFTF; I 
tof Rtotto yPlProiFi toft ffetoi fed^lH, i (i+o.5+i.5+i=4) 

(F). TOTfFFT +4HFI pFFTOdT TOFRTeTO FTOeFF I ?WT TOFRFFl FRsTTdT 3W 
-PddsH^I+L I fli3TT?F TOFF FT FT ? FFFF 3W1 FpT FFFFTF; I 11.5+1+1=3.5) 

CF?). s=TOF TO=F TOFF F FT ? TOdT FFeTOI Pto 4 )F I 'dl dlRd+IF T FFlPFFF IPFlPdF 
d iRd chichi q^t PlpFTOI qqa^T FTTpT FFlfFTOF TOFT 'dldlRd+IF F^t FfsTO eRTFF FRF f 
FT ? TOTOFTTOFF FT i fPTOS ? 11 + 1 . 5 + 0 . 5 = 3 . 0 ) 

TO). TOMPdFlTO F-dETOFI FTOTO FTOT T toFfPf 3RF TORT FfTO<5, fFF ? U+T I f-l +1 1 TOTFFTi 
FFdT IF RpTOFT TOTF FRFT TOTO FpTO5, fFT ? FTFFFF FTOTdF TOFRTeTO FTOeTOT I 
FFFITO ddldd TORT FfPR TOTFFeTOFF FIF FFFFTF I 

11+1+0.5+1+1=4.5) 

v.(F). totRtf PPtoiPff Ptff fffftf i ftfRtf mPtoiPff ftPffrtt f^t toft PtPftfft 

FcTFFF^r FF FTOT: W Ft FTFsJ I FRF f^FFTF I TOtRtF fRftPFF FTfPfFFFF FFF 
(IA) FT FTOTFWf RfT TOFtRI FTF Ff4F? I FFTOT TODFFFTTO FTFFTF RfT FFT TORT 
FFFT FRT Ff^ I (0.5+l+l+l=3.5 ) 

TO). TOTTOTRTTFT FTOFFTt FFFTTO TOTF FFTFF RtPcTFF TO FTFTRFf pFF FFFFRT I eFFTFRRT 
FTTORTT FT FTF FpTF? ? TOTOT FTOTdF FFFTFW FFFFTF I RTOF1 FTFpTO FliFFTOl FIF 
FFFFTF 1 (2+0. 5+1+0. 5=4) 



H H 




i(.(FF F§FTF FFTO # FT ? FTfRto MP^dlPFch FlfTOFFT TOT FFFFT FFFTFFF TOaRT ? FFFT 
FTtTTTFT 3TTFFFT FRFFlf^F FTOFT F1FFTF I FFFT FTfTOFF fTOTTFFTF F FFF 55 ? FF 
fR^qFT TOFdTF pTOTTF FF dTOFI FT ? FFFT +FIF+F TOFdTF FpT ^ ? FFF dTOFI 

WTTFFR fRt !FF5 ? 

1 S 2 2S 2 2P 6 3S 2 3P 6 4S 2 3d 10 4P 5 ( 1 + 1 . 5+0.5+ 1 =4 ) 

m. FFlfFFT FTF FF FTFRlF F+fRiF fF FFTFpFF TfRrfFFTFT FF#fF f41fT F FFFFTF I 
TFTFFFFT FTOFTFFF FF fRf FT FffFF FFTO F FFFFd FF FT ? FRF F%F FsFFTF I 

O- C C O O 

FF RFFFT FTflFFT FF#fF FFFTF I H 2 O2+(M n O 2 )- + H 2 O+O 2 (1.5+1.5+0.5=3.5) 







a/<3d& ttfeim jftmmi tjejloidc) e/&jd*> zsruvf, sttz cmm 



\. FTTF TFT : 

1 -V O 

• FFITF, ^IH-hTh^-H, FTFT, FfflTT 

• 4TFTT FtfcTT T FFWPlT TT 

o o 

• STTFTT ^m4iPmi 

o 

• farr:, ftf, tm, 4 ^ iPhchh, TiRdT, ftff fed’ 1 Td 
'TpTT «HNd T W 

• VRIilPlT RT T fTddlFT sffaltlTr SFFTfcIT WM |F 3 

• FFWPlT WFF FFTTTTt FFTolTF 

o 

• 3TFT, 5TTT T <H=|U|ch| qfHpn, FlfFT TFT 7F#TTT PI^ 



fTddlFT sfp#T 



FFTT FTF 3W1 






• TTf FTTTTTTFT TFFT Tjf^r cfT FTT?TFM f-H <+cbl Prf^RT 
?FITT sHIcM TFTF, fFTTflTT TTT FdlcM TTFT, [4<+chl FT TT 

• y ciofn -H I M^R7 FFTT TRpRTTff SITS FftT$ I 

• WMt STTS F-H IdlFd, RIHdlFd, FTTR cHFMd T F%R?T 

• TFTFTT SITS', FFIdlFdHId SfTT FT4 RTF#?! MtFFF Sd 



TT FTFFl 
TIFT Fft 



FFW 



• FTfTF dHTdF TFT 1500 

• TFTF FfTTTTFF TFF# 
4Fe+30 2 -»2Fe 2 0 3 

• TPFTPT? FFftTT ppi 



#FT 1500°C FT TFT ? 2500°C FT FT STTT FT I 
TF FFFlftT FfF%FT FF Tf>T FTFTFT FTF5 I 



FTTSTT FFTFT Tf^T 3T 



3Fe+4H 2 0 - Fe 3 0 4 +4H 2 

• TFTF T FTFfTTFTiW TF fsper FFTFfTT #T%FT FFT FTFfRF FFT |T? | 

Fe+2HC1 -* FeCl 2 +H 2 

• TFTF T FTIT4F 7TFT#TT Ffcrf^RT fFT FFFT FTIdF FTF5 I 

Fe+S -» FeS 

• FFTFFTf 3TTF FTFT FT TI^FI FFFT TRTFT felT FFT? I 

4Fe+30 2 +2H 2 0 -* 2Fe 2 0 3 -2H 2 0 

• FFTTFFTi FJT, FTFF, FT?", sflFF" FTTTTFT, FFT, W, FT, FF TFT FTfc FTT3T 
FfFT5 I 

• STIFTFffFTFTT FFT 4TFTT FTFTSd, FTTTFR fT I 

• 3TTTFTIFTF FTT FTFT STTT FT I FT TfTF 660°C FT TO^ T T^R 1800°C FT FT? 

• FM-HlPp-l-H t FTFFRFTT Tflcrf^FT fFT FTTFlf^FTF dlddldF FTF5 I 

2A1 +No -» 2 AIN 





4Al+30 2 - 2A1 2 0 3 

• RAAtptTAAA MMRR vIAItP-HA aPTPsFAT Tiff ATARpTAA dARA AARS I 

2A1+3C1? -> 2A1C1 3 

• ATAATf^AAft HitiPdA ar t rr ^RdiA-PiPA arrft trtaRta tRiPt-ati rPa 1 

• ATAAriRAA ART ATAT ARTpA ARRR yPdPsbTI A^t AATRRAAAATIR RR fcA'S' I 

2A1+6H 2 S0 4 -» A1 2 (S0 4 ) 3 +6H 2 0+3S0 2 

• ATAAriAAAATi TA ®HRd dATfAFM T dAAT ATATAATdR, RTATA ATTFA, PfTAT T 
M^TA STTA TdRd W AffA5 I 

• y c^PH -H I AR RRRd, AkAIAIdd AT AR RTA ARTAT ATAAT WTT WWl I 

• ART A4T ttt RAT ATA AT I AT 1083°C AT T 2350°C AT I 

• ART J STTpRRT PpA R1#R aPPPART Ad W ARTRR AATA^ I 

2Cu+ 0 2 -» 2CuO at 
4Cu+0 2 ~ * 2Cu 2 0 

• 4TART dATAAAA 4lr#RI 4? W lARA «HI^ I 

Cu+Cl 2 - ' CuCl 2 

• ARM AIAT ART Wte 3RRA RTTaPAR yPrlpRTI ATT W RTAARTRR AATARJ I 

Cu+2H 2 S0 4 ~ * CliS0 4 +2H 2 0+S0 2 

• ART dRPdA 3RRA RTTaPta aPAPRa ATT ARM ARdTAA RTAARTRR AARaJ I 

Cu+4HN0 3 -» Cu(N0 3 )+2H 2 0+2N0 2 

• ATATAR ATT, RtATAAT ATATARA, ATRTAdT, PtRtA ATA, PH4AI T PAddlAA #TfA 
AATAA 55 I 

• AffTAT A I Ad A SHARd AT Prr taTA, pRffr AR ra, dd Prr fTA I 

• AfpRT ATRATR ART Alft AlPA-R ATRTRRAA pRATCR dTATAT RAR AAR AdcPldl Apt 
AIR aPr<5 I 

• AT RRR AAT ATA dT I AT 960°C AT ARA? T T955°C AT 3AR} I 

• ARTAAA ttarPTA aRtPsTAT Aft Prr AARRA AAR^ I 
2Ag+S -* Ag 2 S 

• dATATAA PAR RTTRR AARaJ 

2Ag+Cl 2 - > 2AgCl 

• ART AAAApA AAHAI TTARPTA yPdP^hAI AA PART AARd ARTS' I 

2Ag+2H 2 S0 4 ~ * AgS0 4 +2H 2 0+S0 2 

• aPPRt ART dRPdA 3RRA TRTTApTA yPdPhAI ATRAT pTRT dRdd AAR^ I 
Ag+2HN0 3 - AgN0 3 +H 2 0 + N0 2 

• A d, A AT ARTART PHdAI T AdATRA '-bldlill'-RP AR, AAT AARA AftRT AAR ApfR<5 I 

• AA TToPdAT TRA 3TARRT RTRRTS I 

• AA ddRwi, AdAT ATA AT I AT Apfd T063°C AT RAR 55 T 26T0°C AT 3AR} I AT AAdT 
PpPAhT ATA AT AATTR RAT T AdPPA AAR RRA I 

• fcTA AR dRAIck-ilPR 3RT T AA AR ATRfdA 3RT ptRTTCR AAR dPRAI ARRR 
rrrPar ApR? I 

• RRAAT T AART PARAAR 1600°C AR AARAT AR AATAAR pRR ApAAsJ AAAT Pi L AA 
PAARAAA |A$ I 

• PHARAI ATAAT 7 Rfr PTATA7 AARAAA PaaRAR ATSR (mortar) ApAA^ I 

• PRRAT ATAAT, TRT T AApt pRTA7 AARAAA PARAATA AdjAd (concrete) ApAA^ I 

• AaPAAT AT?A ATAAT AT PaRrI (Si0 2 ) RA ARTAA AAR ATpA ART ART AAA AT I 
ATAAT PHPAAdTId ATA AATARJ I 




RRRIRIqi 1600 C ^RT RRW^ 
3wr ? RFrnf 

ftftRlftl 'lldlfft-H 

# TR^ I RRftT W Rrft ftft 
50% ftRR+1, 15% ftfft-W R 
IpFUR^ fftRlft RR1RRT RR 
RRWR I 

ft Rr Rift I Rldlfft-W Rlftdd 

ftftsi i rrrt w r^r r tr 
lldlfft-W RnRd Rbd 7 RRlftw 

ftRlRd TRW RpTR$ I RfTRTd 
ftftlRWR ftdTfftRR Rlftdd 
WW RWyj I i^Rd RW, ftpR 
RTRRT ftft WtfWW? ftRWT ti 
R ww RRRT?RRTd R1RT, RRlq 
RRRTRRRTd Rift, RflRR rr 



5^ 1 

RfRTWT T 5RR RR rurr RTRT 
JRfcTRT llR ftiwif RlRfWR 

wfftftr rriwri TRiRrft Rpr 

5 r aj'l I 

RW fft rrr'm, Rid fftR 

RRRR, ftftWR, ftftftR T Ro 
R 1RR dlqftlRd ftRRRI ? Rfft 
Rf%W5 I 

RRST ftft RTdT RRRT RR q 



3% RPR, 10% RRnRRRR RMMd < 25% < 
RPR RTR ftftaS' | RRRT RRFT fftft, R1 



TO RMMd RRTR7 
R W RWft RRWR 

: t ftfft rrrt?r ft 
rwT wr Rftft Rwft 

RRR RTRlRd RRTC7 
RT ftfR RTft RR1RR5 I 



RRTR7 RR1RRT RTRRTR RR1 
RRWR TlftRjJ | 

ITdR ftlWfft ddl^R! RMRb 
RTRft RR1RR5 I 



RR?R ftft, 'WWfftr 

R%RT RT iftT, fcTR 



RRT R IR 



RRRRft ftm ftlR'S' I 

Wsj | Rft RRW, ftp?, RW, Rd fftpT Rift I 
ifft^ I ft WRRfftr T WTWRlfftT Rff R 

ftR Rfr RRP ftiiRI ftlWlf ftftd ftp^ I 
IT ftllRR wftftR ftllRW fR I 
ftfftR Rriftr wp ftftr y cbi v chi Riftwi ft 



z, rtwr t 



TWJ I 

ftp^ i 



pft ftft 



■ HWRT? srftr RTRFRT sHIcM ftftft ddlft 
ftpaj I pft ftfftftr, PVC fR I 
RTR ftftftftft RR: RWRT? RRR RTRPRT 
1RR PTlftdR ftftR^ I RRRT RRleWR ift 
R Rrr, WFl RWjTRR Rift Rift I 
T R1RT RTftft ftft RR RR1R RTRRT Rift fft 
RftR Rft Rfft^ | 

FTRIR RWR ftRRsJ I Rft : NaCOOCi 7 H 35 . 
ftd ftRRsJ I 

ftftftlR ftftlRRli Rlftftp fftdRT9TR ftft^ 
ift I 

IRlftftR fftdRT9TR ftft«5 I Rft : R1RR 
IRlftnt RR RfRWJ I 

URTt ttrr fftRTRl fftftw RTR Rft RT Rft 






• VHitdF FT%F tFF TFFT FHFTt FFTFpTF FF fPTF? I 

• TFFRF, FTRTFF T 4 1 did f FT FFFTt NPK FF fPTT'S' I 

• ftWFT TFPtFT FTpt FTftT Fldl'-Hk-H F-lVlP-bH ddldd dl^dMd FTft^ I dl^dldd 
FfTT WF¥ Wt '-bctdd #JTW FIFT fFjpT I 

• FFFT TFpcI FT FF FIFF 7 3FFFT TTTT ftFRT fT WTF Flft^ I 

• ftWFT FTTT ddldd FTdTtFFF FFT FT^ I TFFT FFTTFT FTT T FFT SFFTTFypT T "FT 
ftt"TF FFTTFT 1TF 3TTF«5 I 

• ftftT 4 FI ^ FI VHitdF FFFTTF TTFT TTTTFFTFT ftr yPdftd tf FTF FTFFTf 
HTITpdF TfFF FpfT'S' I 

• VMlilfach WWTf FFTFFFT ft^FRTFFT FFTF, 'FFTFftF FF, TFId ftTFT FTfF 

FFT ^ FnfeThFF, TldlTIdFI FTTTFF FTT PdFhd FTT FTFFTTTtFT TFTF Ftt PddFd., 

TM FT fedTFF FT I 

o o 

• 3TFFFF 7 F% FTFTFT PFddlFF sfmf&T^T W[, WF FFTFT FftF TTFM FT 
TM dM ftfTFF FFTltt 'FFTfPTF WFTFT FFFTT FTFTTTT FT tPf^ I 

• FTtFT PtFTFTT TFFTFF 3TTTTT ftt TiPlFHlt 3FF fPTT? I Ft : HC1 

• 3TFf TTFFlitF STFIFTTpTch Ft ft TFFFT fT? I TtddFdld TTFT T -M H 1 1 TTFFTftF 
3FF 7 FFTFTTFTFT FTTsF 3FFFTt FFTFFfth 3FF FptTS I 

TTFTTpFh “♦ -HltiF 3FF = FIFt 
eTlPFdF 3FF ->• d% 
djtdRch 3FF -*■ FFFFFF 

FFTFFTfth “► TFfTFtfTF 3FF, FFFqjtF 3FF T dltdF 3FF=TFTFT Ml F I WF 

Ftt 

• tffi fit srftrfr fF? ftf Ptft ftdFFFrt fft fttft5 i 

• 3FFF EWT yPrPFdl Ft F^fTFT FTF I 

Zn+2HC1 ZnCl 2 +H 2 

• 3FFF FTTFT FldlddtT FFTTftF yPdPFdl Ft FTFT FTFFFFTFF feF? I 

MgC0 3 +H 2 S0 4 - > MgS0 4 +H 2 0+C0 2 

• FFFT FFTF FFFTF, FFTFFTFT, FTFT FFt, FIFIFMIFI Tit faftF PFdlTTITFFT Ml 
fPtf<5 I 

• FTTFT FFFTFFFTt STF FptT'S' I Ft FF FTtlFT FFjJF I TTtFT FT FFFTt 3FFht 
ttF55 I 

• 3FF T 5TF tfF ft ttfeTTFIF FFF T TTt FFJ I FFFTt PFTFFT yPdPFdl ttFsJ I 

CuO+2HCT- > CuC1 2 +H 2 0 

• FFFT FTT" dFT fF? W FFT ftdTFFTTt fttt FTF^ I 

• SFFTtt FTFF FTF3TFFFFFF FFTTpTF FPdPFTI Ft Fldldd FTTFT^ I 

2koh+co 2 - > k 2 co 3 +h 2 o 

• SFFTtt TFTPtFFhr FFTFFtTF yPdP^TI Ft utlPddl FFJ I 

NaOH+NH 4 Cl“» NaCl+H 2 0+NH 3 

• STF FTFT, W, FTdF, ftrtfFF F3TT FTTFT FFT '-lit Hit TF ddldd, FSFT 3F?tF 
TF F%FT TFT FRMTt FF FT, MlPTdF 7 FTF TFTFT TFFT FTTF TiFT<5 I 

• tt TFT FFT ftFT fF<5 cF FlftFH" FTFT5F (Flddd) FT TFT ffttr fF<5 I 

• FFTFFFT d*di ftf fF? I 

• TFTFFFT TFFF P-HHddld tt FFT FFf I 
2Na+Cl 2 - > 2NaCl 




cfTn < WT TW ip yMIdv-TIqld I 

Zn+H.SCW ZnS0 4 +H 2 

TWT #r WFTT, RW, MM, feMR 
^^TTMTWWT WTT T WMlW WI M 
eft y chi i chi 'wrIm w w%wif fa 
MM fafa^ I 



MMTT 

i dlRM WMT 3#MT dT qft 
WpTM I 

3. pfaM MTM MT faw\ fafa 



M%M fafaw W MTTMT, 3TFTT faWR, 

WI WTT MTM faWj I 

WTT i ftTMTlT MTTPW W W«? fafa 



I MW WMT P W 3TW5 ? MT 
TP fafa W fWT WT ap[ ? ? 



WTT W rt 

pawp 

Hid) T 
RW 

WTT, HTfa 

R 

TM, cfWRT 
WT PVC M 



T MT 1 

o 


M 




y 










Rpfal L 
Rfa TMT 



WTT. WT 



ttM fw 



«.. TWT, pT, 



WT, 3TTT dT MM 



WT TP MM M W M M ? 



V fafaM ffafa wTfrTrr wfaw w ? terw sfmfw mph 

Tpfa rRTTT TOT I 

O- O 

V. MMTW pfa : 

'l. MWlfaMW" TJMW fafa p ? 

FTFW STMFP fafa p ? 

3. WW P MMM WW I 

v. 3TWTW ETTW W qftfa TTTW W fafa fa SJTcT T W 

o o 

wrIw yfafsbqi fappr i 

'i. MMFffaTT WT fa fa ? MT T STMTTfaJMT faM far wfaM Mfa 



STM fsper p 
TM I 










V dXPd dddd # FF ? 
dTdTTO ddd" dXt sH|^ ? 

=F. yichPdch TOT T Xd XT fX FF fTOFdT Xdd'ld I 

c c o o -\ 

V d^iPHct-d wm # ff ? 

^O. ddidPdFd T TOT TORdd fsper FfXt PdddT dteddX I 
VI. dpro wi # ff ? 

'R. cdldlPlcd T ddddrfX XdITOP fX FFdFdF PdddT <d ted did I 
'R NPKTOF Wf # FF ? 

R. Xd? T vidldPddo TOT fspET FFdFdF PdddT TOdFR I 
R. ddldfdcP CTW Wf WW dTO fd ? 

<R ddldfdcP CTW dTdTdFddd TOIddFp X fd ? 

<R. FTOd dddd # FF ? TOdd d# TOT TOHIdF? TOdFR I 
R. TOTOF WFT ypdp^dl dTFTO # fd$ ? 

'R. X SFddX STR !Td dt PTO 3 FtoX d'l^dd fed" ? 

30 . rddcHU| XXdF WT # FF ? 

VI. dTOd # X dfX ? TOTdd X dRTOdT dWW -TOddX I 
R dPdwr Xftor wi # ft ? 

R. TOd T STFTOd cddl'-ld dXt STIFF TO dPcp^, I 

K. dd/TT TTdtcdT 

V (to). sttot d%rot # Ft ? wr X Rn41di ^toft^f^ 1X<X 1 v<hhtoI ^ TOdrot 

dTd TOTO 3[F#I <ldXdd= yPdPsMI dTPFFT % ? <ldldPdTO 

d41<P<u| XddX I (VU+o.¥.+V *=*.*) 

toPTht totftot h + f^d TOfTOX tot dfX i 

3FTOTOF TOTFTOfTO PdHPXd fd : 

(i) dT?f5FP 3TTO (HN0 3 ) 

(ii) droXro d^d (H 2 S0 4 ) 

(iii) FTFftTOXrTO TOd (HC1) 

(iv) dTOTOTOT TOFTOF dTO ddldl^d (Fe 2 0 3 ) FT I 

dTOFTOPT dTTO H 2 S0 4 X vidldPdcP dfXdFT dTO dXp XlTO, TOTO TOFSFddFFF' T dX 
TObJ I 

2Fe+6H 2 S0 4 - > Fe 2 (S0 4 ) 3 +3S0 2 +6H 2 0 

<S). dFphddd TOTO dXt ddFFd? ? ddMlfX T TOWcRd ^ I fed TO fX fXdT 

XifX 1 hr=3) 

• XlPHTO TOIdldd T X STTOdFFdX RXTOlX PTOFTO dTOd dff ddlddl TOFTOFTF 
dd Phddd TOTd dfX I 



ddlMlfddcP T ddldPdFd TOFfeFPdF dTOP : 



HlXcP 



X STFdTOHT FF# ddTO^t ddTPF dd 
TO STFdTOHT X dftpdsj I 

ddlddl dTO ^ I 



X STFddTOT Xt dXt? ddTPF dd 
3FTOT STFddTOT ddTd dfXs5 I 

ddTTOT dvT dTO FdTJ I 



i?7 




\ (TO. TOR toto # ft ? d'TOTO'd TORTOd TOFd to tof TORjto dPT to ft TOd; T TORT dlft 
■HVTOjto TOWT ft ytodlto tot RRltoTO totTOCOT to^X I 
(l+ 0 . 5 + 2 = 3 . 5 ) 

TOR TOdd W1 tod #7 *1*7 slid TORT ft tot TOd TOd to tod? I 
^cd'Hl^.d^ld dTTOTTpdTOT (Al)TOT ft? I 
dTTOTTptdto W H 2 S0 4 dd TOTTdfTO toPTOTT to 
2Al+6H 2 S0 4 - > A1 2 (S0 4 ) 3 +6H 2 0+3S0 2 

(R). dtod toto tod? ? 9 1 toto TOTT dd to df RTTTOT toto I R^dTRTRT tot WI 
ton # fj? ? ftoTOTOT toPtol TOdd TO ft ? 1+1+1+1=4 

• Pdto TORT, TOT T tot PtoTR sHl^uto ttopdRTf toPto tod? I 

TOfPTO toiTdd : 

^l- TOTOT 

tod 

di^dMd tor fro tot Tito toton i to t tot w ffr i 
tor ? rr to fr tototo Prttotot toftoT tod? I 

3. dTO w TOddld TO to dfto TOfft dTR #ft RTCT TOfTTf TORT HIS^TO STRRR 

yfdtoi to to Titoto totoro todftR i R^rorft tot fd ?r to tot ddroto 

ftof to ? (o.s+2+i=3.5) 

W TORTRddTR dTRT TOd |d?, dTRTR dTRT dl^Pdd R+tod TOTdPtTO toPtoT to : 

Cu+4HN0 3 — * Cu(N0 3 ) 2 +2H 2 0+2N0 2 

to rr toftn totod to tortPPtr rrrtr TOdtot tod? dto to rr TOroto 
to R to to srtoto rr fr i 

(w). tort to tot tot ^ ? toto ftodmro toft % ft ? wte ttotot dd to 

TORR totot I 1 + 1 + 2=4 

• ftotod toftod di4idd t TOMtoro toto Pdroro tort to totor ftototo 

PdTOMId TOTRddd ddTOTTR TORT TORT tod? I 

tod, dl^dldd T toddddld TOddd TORffd tojTORTR TOlfPtTO PtodRTTO tod? I 

TOTtoro wrtot to tor tortoft^ ftoftod ??d : 
o ttorrmro t TOrtoro dtor tot w 
O drorTORRTdTTOT Pdtod TOddFR 

V. (TO. toTOTFd TORTO d TOd to tot TOJ # ft ? TO TOfdTf TORT TOTOjfto RRRTd 

Rrotoro totor dtofr to Titoto totow tototo i to 3 ^ - tototo 
tottod totodTOT dl^dT P H TOT 3 T 9 toft to ft 4 ) Pi TOR dTO TO 5 TR to 
Id; ? ft to toronf ftotor tor ftto tot ? (o.s+ 2 +i+i= 4 . 5 ) 

todl'sddld tot (Ag) dRd to tod? I toft dTTO dTOdto 3TRRRT RTOdto 

ditoro tor : 

2Ag+2H 2 S0 4 - > Ag 2 S0 4 +2H 2 0+S0 2 

P h 3 |d TOR 
P h 9 |d ^ 

ft to ftftototor Rdtoto dftoro fro toro tort to? i 

m. torftod toto # ft ? Rnterot dtor to ^rro totop i ddt to 
■TOT tojfto I ( 1 + 1 + 1 = 3 ) 

ddTO, dl^dldd ffftod 7 dftoTTO ddd toto ddto TO ff Pld TORdd dldJTO 

totod tod? I 

totodd dto TOTOT to 3 ^ ddTOTO Pt+d ftod apT : 




T eFTTT T fXT d<HIH fT? I 
F ter T ?TTW dp-^Mdp ^ I 

DDT X TH FT TITXfT TtXfTTFT dT?Xm XT ft I 

utt. y^IX wt <spwm w^, fXr ? XX # ft ? sp^rX ^r ^ Xx 

P*XX i sxXt xgX +mTP<Xi thttXff yPdRtvm Xr X THnrfX tfXftt 

a^+v^v.io 

FT rfm WT FFTTTFT TTTT'S' I fXX TT TPTT PrfXP STTT ft T FFRT TTPT 7 Xftf 

tfft tttf Xr i 

pTT TFT fX |cW ~|P<F 3FF ^ Tcf> '■ffPT dl^eb 3PF ftpTTCT TTTT XfX PFWlf 
qwXtTT XlFS I 
3FFTX W : 

O dXld, TPFTFTFFTT FfX I 
O FTFTTFft, cMcMebMIcW PdXldd Xf FfX I 
3FFF TTTX TldlddX VHIdfdcP XPdVdl TTT : 

o 

MgC0 3 +H 2 S0 4 - > Mg 2 S0 4 +H 2 0+C0 2 

m. ftzk % ft! XFt$ ? Xtr XX # ft ? TrXrrXt fXdiX t^ttX TTm P^sX i ( 
WM) 

fFFFFT TTFTT T TFft f-Hdl'P PWFPT ff%PlX TIFF (mortar) XTF? I 

ck'-llddl X PpPH ^ fXX ^ XFT Xt TTF dPXl XTTFT? XtT XfTS t 

TOWdf FF tX J I V 'X T FFFT FTT F#T 1^ I 

\. WW X 1 " it STTFX 'TFT P<s^X 1 T FT^tSRtf^ 3FF fXt X ^FTFrfX 

TF^ra - yPdr^Hlf FXfFWd XlF^X I #FtX X*Xd< XX # ft ? FdTTX XX # 

ft ? fl+WV*) 

TFTFFTT TTPFF PFdlPlX !fT : 

T XidiSd 
P. ^iHddl^d 

Wtf HC1 FT HFTtPtF yPdPhdl FT : 

Fe+2HCl- > FeCl 2 +H 2 

X TOIM yi-sFIlfX FTF wXdf fXTTT ddl^'Xi FFT? TTTFTTf XXf tXXF 
XfTS I 

TFpFT SJFTXtTr FRFTf 3 FfX t XfTS I 

(W). fXFTTT fXTFT fXt fX^Tst ? HlRd+ XX # X ? BHC T DDT <JTT ^T P<sdfX I 
(l+l+0.5+l=3.5) 

ffXdX fX fX ddldd Pt'-dd PHdl^^ I 

ftPfm shisXi XXt frPFFpX MiRddo tPtt? i 

BHC ff FTFT fXFT fdFTTFRTTF T DDT ff FT FT ^BcHId FTXiFTTTF dT^FTRt 
Xt ft i 

T3.(TT). amftpFFTTT X ^5^ «TF3ePt TFT Pted/X I 3 TFFTtpFFT t TFtftWT X TRTFTfX 
XlfXTFft TFfpRF PteddX I W^lfX 3FFT XX # X ? FTT^TT F%T 

XsXXl X) 

stXtPffttt X OTTTF Pd-MpHPsId |T : 

T TTFTTd 
TFFTR 

STFTfTpFFM XlPddd TpTfXTT TTT : 

2Al+3Cl 2 - > 2A1C1 3 







Xd d^d dT Xd ST^cTcTT# 'llFdlPX 3PRT Xfd$ I Xt : dFXt-dTFfcPd 

3Rd I 

m. WSfTTW XX ddX ddls^ ? dFJd XX # X ? NPK dd # W§ dfXa* ? 
(1+1+1=3) 

yo% RhRh chi, <\%% XXdd dddldd, 10% wtew cblcfldd. T 25% Xddl dddFd 

rMHIUV dTdTdd Xd ddTFd'S' I 

wfd sprXt Xfgdd ft MidiRpw wmi? dTdd Xrsj i 
dl^dMd, l -h'H-hl' l 'H 7 dddlt NPK dd dPdd55 I 

=Xdd. dmicbl dd?d dTdF^ dX ? dTdT T dTdT dl^cb 3WT <ldMPdd= dfofXdT 
ddf ^ TldTdfXP XtdRW X^lx, I ddXXd sXX % X ? (l+2+l=4) 

dTdTdd df STTdF^ PdHpHpsId fp[ : 

<1. cpqr 1W 
dlXldlFd 

dTdX W dlX-X SjJ-Xd yPdP^hdl ddT : 

Cu+4HN0 3 - > C u ( N O 3 ) 2+ 2 H i ()+ 2 N O 2 

WT Xft dTdT dddT ^nr cH<Xd dT^d j unXPXdcH dddTFdF^ 

!P^d I ddddTTf ^TSTtR^T dfX^ I 

Pd). XXXd Xd dXX X X ? ft ddTeTdd -^XH ' ^TdlXXF fXddddd dft Xd 

ddldF¥ <?Xd,FX I 1+1+1.5=3.5 

FlPtXr ddl'lX XX Xtmtf XdT dPX$ I 

W 7 XfXdR XXXd XdTdd ddTFdd fd I 

WlX ddRd PXdddT fX ddTdF¥ fXXrfXd |PT : 

<1. STTddddT T d% -HMI-HI PcFddl dd? XX T TTdTdtX ddX Xld X I 
Xtfr XtX XX aww i 
3. dd dsd % fX 3TWX I 

3WMI XtT TT^rqRRft dd/TT dddfT^ : 

% 3 TRf XX % Ft ? dddd dft PddXdl ^IF< U IF*? fed,FX I WlXt ^ SJHX dTd 

XX d?FT ddddjfX 3Pd#T TRtldlX? yPdP^dt ddlXt X ? TldTdfX dXdRd 

XXX I (VU+oAm^X 

X err? XX X Ft ? dcwi^d yMdid dT^r X XX stttjX did^fedt^T w ftX 
ddddjfx striXt X XrfXnX dX dididfX XXRdr XXX i (i+o.5+2=3.5) 

3. dPR m<\ a diddid dTRr X XX sndX dw Xfr rrt sn^dX drer dXX ^riX 

XftXfT ddf X dldldiX XXd XsXX I dt s^ddX 5TR fd dd X 5TR 3l?ddX 

FtFdd[ 1XT ? (0.5+2+l=3.5) 

V. ^d VI'^IXlT dddt sidWRT FTF^, fXd ? SRdlXtdT XX # X ? SFdX ^ XX 

X§XX I 3trX snXl' dXXzX <ididPdd> yPdRhdi dX X ddTdfX? XXdd 

^MfX' ('\X+'\+R='*X) 

K. wTd^r df tjreX did XXX I didTd t FiF|XXfX 3Rd fXr X ddPifX? 

dXXr yPdP^Hil XtdddMd XixfX i XrdXr FfXXd XX # It ? dddXt 

XX # Ft ? ( < 1+ C 1+ C 1+ C 1=V) 




: l o 

uro : an^r. anofcr ^cm punoft. jccioicii ^ yfciRbeii 



3 . PT3P gg[ : 

• WW Ppfr, MlPPT, PR, PPTP PPT PT?7P PP PPW PPP, PPP PPT 
fappP I 

• PTPP PPPT PPTP PPT PIP, 7PPPT sHMd PfPFp ? PIP, TpdPlfapIflTpPl p TP, 
PtftPIP^PI PIP, TPT PRftFpPT PIP 7 PIP PPT 7PRPTP I 

• PPRPT 7 yPdfsbPPI PP 7 PP?FP, RPTP PPpfrPT pftpp TftpP T PIP, PPPpfPPT, 

TPft, PPTP dPlfctPd PPT dlV-H I 



R. Pl^l P^ c £<l£T?' : 

PH5TP (Virus) 

T PPWTT psflPPPPT PTPfflP Prf^TP Vpp, 3PP# PPT P^PPPPP PIpPT '# TP<5 I PIPPT ‘PP 
PTlfPp PTPTPT PPP PPPTP PTPPT p I PPPPT PP (poison) FT I 
PT?TP PFppft PtPPP pp fpPTPPP PlffpM PfPPJ I 
p PT^PTPP PPPPP PP ^flPPPPTfp PTf^TP vpp ePTP MtppPTp pffefPpft tpippipp 
Pfppj I 

P. PTPPRP RpftP 7 fpflp ptpT PP PPPypT I PPPRP PTpPPPP ^fPT 7 fp#P f^ppf 
‘9TPPPT Pfppj I 

PPPPPP PT?P PT?PTPP 25 PTPlfPdP ^ 400 (Oxford science dictionary PPPP) PTPlfPPT 
PRPP epPJP I "t PTPlfiPP^o' 0 ' fa. |P? I 

V PPPPPP dldPi pi P Rw P trfap y ifidPi PTPPPT faTt)PT I TPPPir? PTPPP PI 
PPlfapp PfPP^ I PT Capsomers did PPPT fp$ I 
P WPPT pflPTP : 

(P). PTPPPIPTPT PTtITTPT : 

• PPT PT?7P, d'P : HIV, Paramyxo Virus 

• PPPlfa PTTPP, PP1 : TMV (Tobacco Mosaic Virus) 

• STTPdftPT PT?7P, pfa : Bactriophage 
(P) pJcHP tfalPPT PTPTTPT : 

• DNA PT?7P, d'P : Bacteriophage 

• RNA PTIpP, dpi : Polio virus 

P. ^TPdfPTTPT PTfap fp PTpPPPi PlPdfa-ll'bd pfapj I <PIPdP4l'bdd PI Pdf’ 1 4 Id Id 

ptpppp pff fa%ppr faPrp ppi^ppPTp prp hPR;^ i 

°. PP Pfapp fafafP PTPPPTPT (host) PT P% far ffappp PIP, PPT PT PPPPT PTP PTPPRT 
pfaj PP PTPPT i PTPPPTPT i^IWT (Host specific) PfPPi I 
To. PTfPPPT RlCU-HI farffapP PPPPT oTlfa PPPT PPPPTP PTPP #PPT Wbff Pfppsj I 
'i'i. PTpPTPT Tpftp P5PTPP : 

• PTpPTPP PPPP Pp 5PT PPPPIPT f#T !PP5P I 

• PTpPTPT PPTPP T fpdTfpp TTpPsiP I 

• PPP PTpPTPT 3TPPTf$TP PP ^ I DNA T RNA P^T STPPTfipp PPP PT^Psi I 





• rr, rrrr t wr # r y friRtiiii i 

*R RRTRRR Wk RRRRR : 

• RTRTRRT RRTRRRRTR T RR TT% 3WW f^TT f^R I 

• Rld^RI RupRR fkT I RR) : RRRT #f fWff, Rdd'lRU-m T RfRRRR R^t f^T I 

• ri^trh rtrt rtIr I 

• R# MtRRR 'Hldm-dld RfkR (Crystal) RTf RRRT RRf RR RFR #T RTfkR RRR RfRR55 I 

'k. RTkTRRT RTR R^t, RRRR, RTR RR 3T^T, RRR, RR RfTRR T fRRRRT RRTRRR 



(W). miRW ¥ W : 

Rkk rt rtrtr 

c 

r%r rrr 

RRRT 

3TRT RR RRR 
RRFRR 

RR RfpRR/RTtRR 
iRRRRT RRTRRR 



(W). Wft : 

Rpfk RT RTRTR 

C 

R%R RRR 
RRTR 

3TRT RR 3Tgrf 
RRRRR 

fRRTRRRR RRTRRR 
(¥). ¥ K ¥ T : 

Rpfk RT RTRTR 

c 

R%R RRR 
'flTRT 

W RR RRR 
RRRRR 

RR RkRR/RTtRR 
fRRRRT RRTRRR 



: RTRTTR R PrfkRR RRRRR 3RRRTHT RTfR mR I 
: Rt kR RRRRR RTfaRF^ 

: W RT?ttt 

: RRTR RTffRR RfWT RIR (RTR, RR) 

: RTRRT fRRTR RR, dTRRR RTt !R, FR£R RTRR, RRR 
R[ 3TRR, 3RRT T^m |k RTfc I 
: fRRTR, RRRR fefdT, RR, tfRRRRR TRRR RRRRd RTfc I 
: fTT^R RR RRTRRR WT RR, f RRTR RR RRRR f^RMTR 
ttlR R^R, 3TTRR RR, ftRTRTR RssR,ttfRR RRR RRRRT 
RRTR Rk I 

: fRRRkt Rlt RW RRRRRRT |R RRFj I 
: RRR# RR RRFRR mfW ftmi Rt tdltt 

O O cs ’ 

: RRfRRR RRTR 

: ?RR Rt, RTR Rtf T RRR 3RRRIR 
: RT yd« Id RR, RRRRt RTRTSR RsR RRT fRTRH, RT r t 

O' O O O' 

WT 3RRRRR RftR I 

O O 

: RRTR1R Rt R%RTRR RRTR RRR ftRRTRR RR ftf I 

: Rtt RRft RRR |R RRaJ I 
: fkRRR X RRRfRRR RdlRcDd^ 

: RTTlfRRRT RRTR 
: RR, '?RTR Ref), 3RRT T ajMi I 

: R5R sRTT 3RRR, 3RRT trrr, RfRR RR RRRT PrlklRRH, 
RMf RsR RTR?f RPR 3Rk | 

o 

: f?TRR, RTRRT, RRRT RRTR %RR RRRT P^dNId Rfc | 

: SRRTRTR RT R%RTRR RRTRi rrj RR fcR I 



(W). 



wrfkvr : 

RRfk RT TRRR 

c 

R%R TfRR 
R?tr 

RRR RR RRR 
RRRRR 



RR RpRR/RSRT 



: RR RRRR RTIR^ I 

: fkRRR X RWRT RR RRTTRRRR RdlRcPl I 
: yiRRI RRTR 
: RMf, RRRT, TRTWRRfr I 

: R^R TRR 3TTRR, Rfff RRRRTRR RRRR, RT9R# RRRR 
fR, RRRR Rfk fR RRR 3nk | 

: TR1R, fRRR T RpIRl km 




PliMU|cW RTTFF^ 



: ftf fffPtft FTRFTitFTRrf miRh4i^i ftft fiftrf i 



(W. MW.' 

FFpT FT RTFR 

c 

RfMF FFF 
FTRF 

3TFT FF 3RR 
RRRFR 

ff fer/inw 

Rrr> j |cH 



3RFR FTFF, FFR RFFR WR FpIFI RT ft I 
Ft RR FFFFT RpFRF 
MW FT1RF 

FFRT, RTF #T, RTR FW 

FTWMt FRRF, FtWMT FTMfW, Wt ft, RFT PfR RR 

MW Mf rtfft fftfWt ftfifftf rtrftf 
MWfW Mr Mf i 



(W). FsR- 

ffPt ft rm 

c 

Wt fff 
R1RT 

RR Ft RFF 
RRRFR 
RSRT WtfM 3RRFT FR !R I 

coo 

FF FfWT/FTRF : 



^oo MtFTF FTFF/MMrFT ftFRF FR fF$ 

Ft FR FFFFT RftFFR 
FF. RTF. '4P FT1RF 

FFT RfW, FRF Wrrt FRM 

SRRTftF Wf FR, FF WRTF RFFT FR, MW MfTRFT 



• RfMW FR FRF FFTR 

o 

• FFFtFF RfFFFT RT MW FT Mf 

• T^F.FTF.tf FFFMtF FfWTR FRR FRTRFT 

• ftFttFRT FFfMW Ft WT FFTR I 

pRRRFT RFTFFR : 



• fMMf FR FRF FF 

o 

• rt iMMi Mr fPrrt fP i fr Mr Mr ff 



• ftMMtFRT FftTFI F? FT FR F? FR FRF FF 

• TRT.STR.tr.FFFttF RTFTR FFT FRRTRt I 

FTFF RTFFRR FR# 

< 1 . WRI fFfWT RRFFFFT WtFRF, RTFR, FTFF TRRFR, FFRFR FRTFF FFT RfWnf 
FR FRTR FRF FRFFFRF, MW, Wf MW FRT FRFF MtFTFF FF FFFFR 
FRTRFFT RTft FF, RT 7 RFF%R MW FFFT FR#R!F RTFRF FR# FfW$ I 
M RT FFFT FR F## FR R I FT RFFMeWFF FR FRJ I RT FFFFFT RTRT X'i 

WRTF) T RRFTFFF (V«, WtRF) FTF FFFT fF$ I FFFT RR FRF FlftFFT #MRT *X 
Mtr MM ^ Mrrfr RT |F$ I 

t RFFT MW RFT F%# FRFRF FF FFTFFTF RTRT FpW I FFR %0 MWf FT# T <\0 
WtRF #ftF, FTFT, RFF T FTFTRFFF MW fRpT I 
V. RTRFTFT FRF FTFFF : 



• FTFF FccFRTf ‘9|P Wl fFftR FTFFR FFTRaJ I 

• RFFT FlMtFT FFTF T FRTRlM FRMTF RFF^ I 

• IRTFFRT FfRFTF fFRR FFRRTF FRFFFR FRTFF5 I 

• RtRlf 3RTFRF H'FITFF RTF FRfMjF fMFTFF FFFFR FRTFR5 I 










13 . 



c;. 



TMT VcWebN (^fhildl'k’H) 
TRfT fFFFT WZ 

o o 

FWIT 
3 TTZR 
®l "1 61 6 

sr^ft 
^TTpFT FZZ 
cf^Tzr 

^ W ?W dZ 3 FR 
ZdT VcHchlt) (FjcHdl^dd) 

ZWTT 
3 TTW 
«M 616 
WFtfi 
dlPPr FZZ 
cpizr 



dW 

M dP d'H rdVdldl^d) : 

ZWTT 
3 TTW 
«M 616 
#dZ ST^fcT 
FTpFT SIZ 
cfJRT 

W 
VJIdcH ch 4 e!^ 



: TTrfT T^T#tW WWci ZRFHlPsH I d/T TTZt fpgj I 

: diPddcPi tpp mftfaftd* wn xn no ztwr 

: STT^d^d 
: TTcfr ^PrRTRT 
: X T#dT 

: cm -6 1 T f-c-Tl d 

: SlpRRZ 7 ZTdZ ^STW^PT '-iP'ddd I 

: T^T 3 T^q 6 fT fpr (pPrl^qT) ZFZ I 

: 

: YOOO d% qo^OQ/ mm 3 

: dPddPPd 
: %ZT 4 m^||P| 

: fcd 

: 6 T 6 I 

: FZ qWF dZ telWT 

FW teFMlt <HHd®lld ddl6«>, 

tH 6 Hl 4 pTdd I 

: ^FT #RTSFF dW I 

: WT#T 
: p- 6 " iW/mm 3 

: dMIchlv, 3 FZR 5 R, ^ 3 TFRT 3 nfc | 

: FFTRTFT 

: fcd 

: [Pq Rid 

: Mkdldl dW qd^PsHMd ■TFFF ilfewi fpPfT W 
-dldMdcb HlpcPi SlZdT ^ ZR" dR ddBS' I 
: W -dldMddodl Rd R%d I 

: qP’ddd, PdRFT T prijrT I 



dTdd dd : 

o o 

dZ qiPdRIdfr chlP^lch dfdMteRT Wf WT R dd ojdftfdd ft dddddFf PrddT 
Rdd ^ T ddZTi dlpFdld MP chlf^-q-H dTd dddd fWftd dlddd |d? I 
dZRT dTTSTTZT cPi6ld^ !RpT I PpR 

ddT 3#dR ddf dPZdd dTdT srfVcFT 

dTdT dPndcM 

d^dT -dK^ldl dddd^ : 

• dl^pdR ddd 

• dl^pdid ddd 



• wttPff d?d 



• ddTf^d d?d 

^O. dddd? dT%Pt d'ddld dl^cPl qP’cHPddd PdPdPdd dP M,cbl ZR 'J-hlcdcd l4 dpRTpfdd W 
dfad'S' I ddd dddfTi WI, dTZ T tddFTdTZ «MI6 b} ZT§r W dZ JRd ZJaJ I 



Os- 




TT. 'RdddflFd fad y dl V dl eddpT : 

• ddD : W Rd -Hd^ld 3RT ddddTd RRf I dddd PfldT dTddT ^ T WIT 
ddddd dTd dTot edaj I 

• Pdd : 3RT 3RddTd dOTR dddd ^ dTdaJ I dddd PfldT ddDddT dTddT fd$ I 

• ddPddd : d-dTdT Rpft T PfRTdTf ddftdd WTT dTdd d^ I 

'R WfRff Rdfld 3T^T^sr Rd dWT dPddxRld HdcRIRd Raj T dddldft te WT Rf 
TOW -HdR-H dTTdt$ I 

R. f-H^dPHcb Rdb : dd T ddddftfRl |?r dd T 'Rlflddd M^FT dddddf^Td !Td 

d^dFdTd PddiPld FW dfld'S' I 

R. HR Hi) ddRR : dd T ddddTpRT !Td TFdddTd dddtdft RdR dfddsj I 

R. Rdd RddfPfdd pRdRdl dTd dTddT? RddTd dfddsj I dT f%ddf#RP T ^FRd#RP df) df 
y chi V chi fd$ 7 dddTf PidddTRTdTpfTTd ddPT dD dTR df^aj I 

j yRiiVvMi : 

T. dTdddddT fd HpRdR ddT dddd T PdddTdT dd ddTddT? RdddT dfddsj I RdddTd ddT 
dTpTd ddTdd RIR t pRdlWd did Hdjlda>,H, RRMlf dfdfsTTTT dfddsj I d*t : Rl-HdHdd 
ddldd m dTdT, £Tdd dldddddT dd ddfd ddTddT dT dd dd dMdl 61 Rid d I dddd dTdT 
dFd d Pd fed I dT I 

R. dd dddftd TTfrr fdd ddd d^P 61 Rid Sfcpt 6FRTT dddd ddaj T 'RlldPlcP PR-Ilddl'Rld 
Pd-R IJ l ddaj, RRMTt Rd ddTft dfRaJ I dd 3Cddd dPd'R, RHI ddT Rid ddTFF 
ddajd I 

I (dd Rd dddfPd dflRdd fdfdR ddddddd PdidldHIHdl ddldd T pRR J l ddaj T TWT 
dP'-lP dddd dfdddddTd dPd dddd ddddaj I 

V. dPd'R RdRI^dl dtddT SdP dTd FT I dT dd Rid dFdddld dddd |d? T Wd 
TTdfdd ddf^Td Rdd fd? I TpH'dR? pTd dFPRT fddRd dfWdT ^ I eft fd : 

Ml -hPH'R (Cerebrum) dTdT -Hpd'R (Cerebellum) 

P-Sdl ddfdddd (Medulla oblongata) 

'i. dflddddi dldd Pfd Pdd%d dd ; RTdd, dddRTdd T dlddTdd fd I 

dddRTdd J dTdfdTdd Pddftflfd dRd ddd ddTddT did ^IdddTddd ddfd (Cerebrospiral 
fluid) d I dddT ddd dRd'R T dTdfddd ddRTdTi dTdTdd dTd HdRId ddTdd dT I 
5dT dftddp : dT dfldddT i# 5dT dTd dT I dT ddt dTdt dff |t dddHT fddTfdd fd<5 I 
ddd d I -D < cbl f¥dd fddTTddTTddd ddt : dTd, «d, ddd, f®TdR, dRdl, RdldT 3dfe- 
dTdfeddT Pdddd ddaj I d# dD ddd f¥fdd dddTdd dT dddTdTd df^dd W dddaj I 

d. dTdT dfddd : dT dPH'Rdl 3Tdd ddd did dT I dT SdT dpM'Rdl df^T %dT dd<5 I ddd 
dPd'R dddd dddd ddd ddd ddaj T ddd srfdT d dd, f^TdT, 3df^ STdddddd 
dT^dRpIdddni Plddd 7 RdTdd ddaj I 

V dddT SRddddT : dT dfldddT da^fedd 6dT did d I dT PldPPd dT dddd fd? I dTd 
Pdddd RHI dft dldT dTTT ppM'dRI daj I ddd Rd'RdTd f^TdT, dddT dTd, ^dd 
RdTdd, Pdd ddd anfedf Pdddd ddaj I 

TO. RHI dTdfdddTd ddPT dddT dTdT dddTdR dTd dd d I dT dfd ddT dddl fdddddT 
ddT T ddt dddd dddd FaJ I dddT ddT dR dTf^ T TFdD Plddddd dR pffdddD Rdd 
fd? I ddd '^TllTfird ^d dd dddddd RdddT 7 dfdfddTT dtdTd dfdddRT T dfddddTd 
?FddddT dTd ddaj I dddT dT§T dT STddR pRTTdd d^d dT I 

TT. dd dTTdd %dT, dTdPdddF (dTW)dTd dfddd dT RHI pR tdTd ddaj, TdddTt Rdll 
dfTd df^Td? I d^T : ddd RTd, dP-ddd RTd 3TT^ I 




Ed ^TRT dRddE eRe'R ET EOT Mid EEdT (PlOTTd) "RlfURI MeR OTEOT (^RRSE) tu 
MMIOT EOT^, EOTTR ETOT RET EpTRJ I 

HP. ER pEE EOTIRi dfMP Mf EER EdRT E-ETdT RTE ddpEl EEOTTp MIeJRH 
(Ganglion) EpfdS I Mf^I EOTdT T ePHOTHE ^TPTS# EtedH I 
R. ETET 'Sifter M WT OTHR R% OT-HE efST EOTId #E yPTPsbdl OTRR fd ETp ERRE 
pRET EpTd? I OTIOTIRI ETpP 3TMT PEE M EET ER EEET Ed pERirfl ERET MEET, 
ERRId EOTT RRlt EOTT ROT SET M I 

R. EERE Met |<E dREHl ET ERE RTE (Interneurone) EEdftET EE MpEd ETST EPS 
EOTR fd? I OT: EldMId % POT<HRH ETE (Reflex arc) EpTRJ I 
POTERH ETEET EETOTT EEET dIEOT : 

ETEE -*■ eM RTE -*■ PdERI RTE -» ETOT RTE -► REEOT 
R. EElRpREi (Reflex action) ROTTT (Spiral cord) E fRdlOT EOT, I 

R. dTEET Gddld #W SETT TspETET EEET ETTEd REETS fd RS RR dOT( I ET EldRI 
EOT eMT RTOT EOTRI RETOT$ I EOTMId ETOT W#T ETER?fPET OTOTI ERT 

oooo^oo o 

ERTOTfT ePM^, T ETET OTlPOT, I 

HR Wddl EEp W ETEOTE ERR PTRIH (Secretion) Ed EOT EOTJ, ROT i dM 

ePm i ET ft y ri v op i |d? i 

ERE I RIOT (Exoerine) OTEIRIOT (Endocrine) 

He. M (Tubes) EEET eMeRER EREIRIOT E"M EpTd$ I W TE Ed STOTT TW M, 
Mt STOTT ETE ETE EOT! I 

E# dEEET OT%OTTTi OTOTETOTT dM EpTd$ I EEET OT EE STOTT OTTTOT fd$ T 3TOTT 
STOTT EOT ETE EOTJ I EE TENETS PiRH OT Pit OTEET EE7 Mid? I 
HR OTOT cpidPdcp dSTOTRI OTp tl, OTR MOT ^OTOTTFETlf PpTOTT OT«5 T TpT 

STOTT S^TTOT W SRd STOTT OTT OTsJ I dRlsbldd TT^fR OTRT OTTTOT TOT5 I 
OTOT : 

• TT PR STOTT OTTOTT ^ T OTT STOTT W RET TOTJ I 

• OTRT 3TpT ill" dT 3TpT dft RETT fd ddRT OTOTT OTplSRT OTpd T PdRIddT dOT^l 
fpT RTd^ I 

OTOTOT : 

• OTTR '^iPITR' 1 PdRId T OTpOTT RTd OTROTJ I 

• otr ^iOtrI Mott ret, rr ? stototrt Mr tttotott riot rott rot rotj i 

po. ROT#r ^iMrT POTT 3TOTRT OTTTOT T PTMRr 3ER 3TRd T 3ER dMOTRT RTOTTT? 
OTPMt dOTJ I dOTT ddRT RTd 'MOTt 3Rd 'OTTdT ddp fd^ I Md ddOT ddTdfpR 
ddTROTTT dfM I OTTOTTRT RTpP OTpd OTTd fOTdSft Mid OTTTOT fd<5 T OTOT RET 
■9TfpRT 3TR OTTRT OTpOTT EOT OTTTOT^ I 

PH. -HlPOTRi OT^TET dMOTRT RETT RTE OTTTOT J OTTdRT OTTTOT Ed ET I 

pp. M ROT OTIRIOT OT%R Plddd^l, dTOTTTOT, EEddTOTTTOT, ElPEHE dfOT ^d I 
OTRpRdrd T dTdTPRd PtM dPdRT OTTOTT ^d I 

p^. pTddd^l OT?T EfMRRT ddPdT fd? | ddd dpPd OTTd T OTR OTET RT OTTTOT dOTJ I ROT 
'EtMTR ddT ETdfER OTpd EdET EOT EOTJ I dST dff EOT ERE OTTd OTTTOT EdET EOT 
ddRT ET§T SEE eMrOTT? PeTOTT EOTJ I 

pV. ETOTETOT EM '9ETE RplRT ETET EEE ETpd? I EOT ETOTTd#d (Thyroxin) OTTd OTTTOT 
dOTJ I EOT OTTREEd (Metabolism) MdT EOTETd ddRT ET§T OTftfbu RTpdET EOT EOTJ I 




rx. 

RR. 

R*. 

Rq. 

R%. 

3 o. 

?t. 

RR. 



RR. 



qqft qTRR^q qqftqrfq ^r-^TPTT rrsttri erqp 1 qq q^ftq wt«tt^t^ qqfq 
RRTTqq qqypT I qRR RffqRT qqiRqqqqRf dldMId PH^M^I I 
WqRpqpq RTqTRqqq qR qrqqq STRUTT PPRaJ I qqR Rq#fR T ^1^ #f d rL Hdd 
I ^p-Pld-d wn qqqq PM 41 chi qTqiRpf RRPRq R3J I 
R%RR q^ft TffFTFnf^r PPR^ I W R%qR #f d^MIdd qp | qq#f qpfR Rqq |4 
WW qpftdRTf qpqqT TRchT RTfq qqR RRR 5 I qPplPkd W T qqpRt 3 pqq |q | 
RfRR T yMPkLRdchl 3?W RapT I 

pPcRd^l q^frqid: Rtrr rr q?%Rqq tararait qRr fqqqq qRaj i ?# 

qqRTi qr?R q^ft qRr qRpq? i 

RRfRRRPr c^i^chi ^r qqtq (?q#pq) qRr Rqqqq qRy5, ?# qqRpf MPspq 
qRpq$ i 

sn%^ ^y^chsiid qqiRqr w yPdRhqi qqqq ^Rrprr R^idd rtrrp? 4 dqiRRpq qRrq^ i 
qT qchMrqch qi d chivied, |q qp i 

q^T qTfRR dRkchdld WH TfRq qf Pdhdld^cPl Rffqq qHIfSRR dklldd dlddld dRqq 

qRRyS' I RT dch|V|rqch J dchMr-Hch fq qp I dRpq dqiPd-qqchl RRRqqR; WR, W, 

qpft, qqqq, qp? t rrt rRR |q i 



W qqifqqq 

dchivirqq 
•ichiv |r-Hch 

RqTdqifRqq 

qpRRqq 

•ichiv |r-i-|ch 

(q) W dRpq 



qpRRqq 

•ich|V|r-Hch 

(qr). RqRr dRqq 

qqi^kqq; : 
•ichkir-Hch : 

(d) FI^fT dRpq 
qqPRcqq 

•ich|v|r-i-|ch 

(R) Rqqr dRpq 

qqpRcqq 

•ich|V|r-i-|ch 

(q> qqr dRqq : 
qqPRcqq 
qqRTpqq 
(R) Rrrt dRqq : 
qqpRcqq 

dchklr-Hq 



qqpnRt qRr RkqqRr RrtrR qqqqq w dqrPRqq qRrq$ i 
qP-Mdi qqqq rp;Rr qpgq 
qgqTRT/qpgRT rrtrR Rr qpq 

^ "N O 

qqiqPdq qqqRr qRr Rpqqqq Raid'd qqqni RqiqRRqq 
qpqq^ i 

: rRtRt RqpRrR qpq 

o 

: ki«ddd m qTRT qpq 

0^0 o 

qqqqRr qRr fRwqq RfRtqq qTqqqRr Raid'd qqRT? w dRqq 
qRrq^ i 

: RPR qRT^TRR c#rh 
: d 1 1 qsqRT RfP ^ffpRq 

o 

: Wq qqjR dR PdhdlRI qRTqq RTRqT qiddkl^ Pid'ldPR-H qRr^ I 
qrr qidiqRr qpq 

o o 

RPRfqpq Rr qpq 

o 

: qpfTRT qTRr PdhdlcPl qpnqR qiqqT qiddkl^ qRfT dRpR qf 4 q? I 
: pRdIRI qTTRT qpR RRqq RTR 
: PdhdlcPl RPRRI qr4t fWpRPI RPT 

: qqpqPdR qqqq qqp PdhdiRi qpqqT |4 qiqqT i Rpqr dRqq qRpqsj i 

: PcRdlRI dRT qqfRr Rdq 

: PdhdlRI dPRk RqRPqqqTd PdM^ld fcm Rr qRT 

qiqRr qqf PdhdiRi qRTqqRr d^idd qTqqri qqfdRrW qRpqsj i 
: dRqrqq fRqqr rrt i 

o o o o 

: dRrqqq RqqR RcfP RR qq l 

o o o o 

qr^TR qRr RiwqqR Rqpqq RTRRpf RiR'idPR-H qRpq? i 
: PdhdlcPl dRqR sqqRqT qiRq | 

•C' o 

: ip- RdqqrfPcpr ppt RR=qq I 



q? 




3. faTOTTTOTriTOFTO : 

% 7FTOTO Wl, YOUTUBE TOMTOdlTO T fTOTO MsTOIFr- 3UUTTTOT TTFTTOI 

• Bacteria and viruses-Difference.mp4 

• Introduction to viruses.mp4 

• Top 7 DEADLY VIRUSES WHICH CAN WIPE OUT POPULATION.mp4 

• Human blood circulatory system videos 

• t[%TO TOTTOTRUT RlTOH TO^UI TTOlfRnT FTFTTO I 

Y TO TOTTOTOT TOTOTOT RbdlcMIMeTOcH 3TSTOTOT TTFTTO I 

Y. 3TTOHW TIiRt FTOTF¥ : 

TOTFRT TOTTOT TO FT ? 

R. fTOr TOTFTOUTTF Slf^FTOft qp®; toRTO? I 
3. TO Id-dp 4 PUT TOTF-TOTOr RTF TO%T TOUT TTFTTO I 

y. totftottot 3 afm Rttotttfto tototftto i 

'i. Capsid (efqite) TOTTOT # FT ? 

R. ^RhTO TtRtfTOI 3TRTTTOT TOTF-TO TORT TOTOFTOT TTO? ? 

TOTTFTO TOT FTTTOT TOFTO TO #1 ? TOTTTO TOTflTTOT TOT TOTTTOT TOM 3UF TTO? ? 

TO. #[% TOTO PTORiTTOT TOT FT ? TO TOT TOT^f TOTO? ? 

%. TOTOT TOT TOTFTOUT TOT fTO? ? TOUT TOT aTUTFUT TTO? ? 

R. fTOT TOT TOT '■RTTOTOTO TOT TTOTFUT I 

(TO). TOTTTTOT TOT (TO. Fft (TO). TOUT 

*n. TOT fPTTOT TOTOTFTO TOTTOT TOTFTOTOT TOFT TOTOTFTTO I 
(TO). TOUT TRft toRTT? T TOTO? I TOTO TOTO: TF !TO? I 

(To), Ptotut Rumr an^Fro i toto toto armr i 

<R TOTTOTTOTd TOTO TOTTTFTO TOro |TO ? 

R. TO/T. 3TTTO. '4t. TOEFTO TOTOTOT TOTTOTTId T TTOTTOT TOTTOTO FUTTTOT TOTTOTTId TOT TORTO TOTO FT 
TTOTFUT I 

R. RRur TOTFTO TOTOff TOTO? ? TOUT TOTOTOT 3TFTTTF SUF TOTO? ? 4 TO TO I d TOTO TO TOTO TTO? ? 
R. MiRtTOITOI Rt TO -TOTO TOTO^f tRto? ? 

R. RRtototoi toRt frorarm tototfto ttotfut i 

R. AIDS TOT TOT TOTO TTOTFUT I TTO TO Rid 41 d 3TTOT toPTOTTOT TOT TOTOff TOTO? ? 

R. pTOT TOTOTOT TOFTOTTOT TOFT TOTOTFTTO I 

ttRutt, RRft to trrro 

R. TFTO TOTTOTOT TOlPTOUTTF TOTOTOTO TOTOTOT TOT TO fTT? ? 

Ro. RfTO TOFTOM TOTOFTOT TOTTOT 3TFTTOT 3UTT TOTO? ? TOTOTFTOT I 

ttRttot totftot, tot totftot to RRft totftot 
R?\. mr tottf toTtot? ? totottot tottofto tototftto i 

UTFTOT TOTTOT TO FT ? UTFTOTTOT TOTOT TOITOFTO TOTO FT ? 

R. TOT TOTTOTOT toRt TTOR !TO?T ? TFT TTOTFUT I 

R. TOTT TOT TOUT TOTTOT TO FT ? TOTOTOT TOTOTO TOTTOFTO TOTO !UT ? 

R'i. TOUT 7TOT TOTTO TOTTOT TO FT ? TOTOTOT TOTOTO TOiTOFTO TO TO |T ? 

R. TOimrdTO TOUTF toRtu? ? TOTOTOT TOFT TO FT ? 

^^3. TTOfTTOTORT TOTTOT TO FT ? 

TTO. RBC, WBC T Platelates TOTO FITOFTO TOTOFTTO I 
R. RBC ^ WBC TOT TOTFT TRTOFTO TOTOFTTO I 




30. Leukemia FdFl F FT ? 

3T. tff FFFT TOT # FT ? 

3^. FdFF FFT pFF FFTF fd^F FTFFT dlFIFFF jm^ItH I 

FTFT FP^FF FTFT srfirFF FTFT FP-dFF FTFT Fp-dFF FFF 

33. mP FT^FF PFFF FFFT # FT ? FFFT FTF FFHFF I 
3*. ftffPpt^ fff ffft # ft ? ffft ffft ftf Ptepfcr i 
3<. FTTF PdHFF : 

(F). FTFT srf^fxT w^\ FTFT fI^FF 5# ^ p^F ? 

(FT). FTFT Fp-dFF FT FTFf Fp-dFF FTFFT FTFTM W fFF ? 

33 . ffft st^ff ffft ft ft ? 

O O -\ 

3«. WF FFTFTF I : 

(F). TTTteft iniFmi t ffft iniFmi 
(TsT). FT?F#T^ FFT ^ dl^FpLl^ FFF 

on - ), ftf! fI^ff ? ftft 3 Tf 3 FF 

(Fl 'T FT I d ft FFT 7 dldF^PlF 'AFT 
3c:. qp cbir^-M-H FTFF F FT ? 

3^. FdFF FFf fPFcT T FTFT S^FcTFl FFF FFTFTF' I 

O O O -s 

VO. FFFT FTFT F FTFT FpF.FFF| FFF F FT ? 

o o z' 

V'i. ffPT T STF%TT 3 FTFT WF? F ted did I 
*R. W ft d did : 

(F). FFftFF fW FTFFT FFFT 'CT ffF, ftfTF ? 

(TF). FF%F 'RIPUfI Mt FTFFT fFapT F^ ffFTFF FF^t |FH ftpF ? 

V3. dddld FfFFTpR ^FF tFTF ^FF FPfPPT FTF F FT ? W WT FT FFTFcT F?FT TTFRFT 

O O O -s O -V 

7FF tFTF PFF5 I 

VV. PdfdPdF 7 FF F^FTT T FFFtFt ^FF F^FF ftpF FFF ^ddlVdd'ld I 

VK.. FFTdf T FdFTFfftF FFF T|dFTFFFTF I 

V3. |FTTFMF FFFT F FT ? FFFT FTF FFFFTF I 

Vi3. Pffpff °FpFd FI FFFFTF Fpf |F? ? 

Vc;. cPT'ff T Ffi?TFTFFFT FFF VJ|dF| FFFT F FFF |F? ? FFFFRT I 
V^. FTFF FTfPF fFF FfeF FF FfT FTF FFFF FF ? 

o o o o ^ 

K.O. fPf^FFT FFF PFF FFTF TFFrF FTifFF T FFFT FFTFFTFTFf FTF1FF FFFTF I 
iCI. TFTF FFiFpf FFFT F FT ? 

'i'R. FTFFFT FF3TTFT FTFFF FFFFTF I 
!<3. F7%tFFT FFFTFT FRTFF FF |F ? 

*V. irFFT FHFFIdlFI FTFFF FFFFTF I 

'i'i. TFFTFTTFFFr FFTF FFf ^ ? FFFT FTF F FT ? 

i(3. TFFF J FTFFF fsper FFF FFFFTF I 

FfFFFFTF Frf^F FFF frTF FFFFFT FTF FFFFTF I 
i(F. FTFFTdF ? FTTFFFTFF^FrFTFr fSpFFT FP^FI FFT FFTFFTF F FpTFsJ ? 
id. TFpi^F FTFFfTF TFFTFF FF FfFFFFT FF FTFFT FTF FT ? 

30. WFT FFFT F FT ? FFFT FFF FTF FFFFTF I 
d. FpHFF TFTF T TFIFFF TFTF FFFT F |F ? 

%R. TFFF FFFT F FT ? TFFF FpT FFRFT ? 

33. FFITFPihFI FFFT F FT ? FTpTTTFT fF FFFF PFFIFI pTFFTFT FFTFTFFF FFFFTTT I 




V*. 5J-dPH<H dlddldl 375?7575 5P557 c5-M ff7 375M5 #75757 6#Hdlchl 7755 IT 5?Tlf7 f5$ ? 

SIM dd(X I 

5555 5? #7 ? 5555 ’MdT 5?75 #15?T5 I 
W. 5#7 5555 5? #7 ? 5#7 cpjc7 y 55 7 55 751575 ? 

#7 5555 5? #7 ? 5555 7ed7 557FMT f#?T5 I 
^=7. ^?lsb?d 5#7 5 UcMl9hl^d 5#7f#7 W5? #15?T5 I 
W. 557557? 5515?# 5M75 57777 5p75$ f#7 ? 

730. 7X5#? 5#R7? 57765 tjX 7 '#f^ f#T ? 

&{. ^5#? 5#? 5?5 5#?X 5f555? ? 

73^. f##? 5#?55 5755 557 5#?57? p5Pd^, ? 

73^. pTM 5 k%M 5 3H7I5H 55 Xddd 575 557 Pf? 5575555 55 d.chdch 37757 555 5M5T77 I 
(7?7) PlddX 5#? (5) L Ip?d5 5#? (77) 5?5?? 5#? 

(77) #57515 5#? (5) 577T57?57?? 5#? (M) dldlU?5 

73V. 5lX4#d 557555 5# 5557 5? 175? 1 
73X.. ddlP5dd T dP#-H55 5#5T5T 551555 ^f%FT 5715fX I 
73^. ddlP5dd 5?p7 y dpi v chi ^jpr ? 5# <|f y chi v chi di||cHP|47ch| ttft MTsTT^TfT I 
7373. dP'V-Hchl ychl^T? #25575 I 
73c;. X'lddlPd-dd 5555 5? #7 ? d5ld7'J| P( 5(7171 I 
73^. PddHd J ddlpcldd ^ddldHdH, I 

(■57?) 7TT5577 5M75T 6755 Id 37S77ITlfcR 57577 I 
(5T) chP-HHI f#? m fcR 57577 I 
(77) XlftMT?? M7p55? 7^75 55? 575?i I 
50 . d?5i5M? -Hldl-HlPT 777151 57 dldldPd 577755 , f#7 ? 

5# d chi 7 1 r4-| ch dl^^lPV-Hchl 5155757 5f% 5365 55lf5VU| Pjdgl'H I 

5^. HchMr.Hch t dch|V|r^ch 3365 d5lPd5d 3lt 3dleN u| 77%? ?W MlddX I 

5^. #537 7715 dPHMchl W '-bp9h^, 57 3?7?7 555755 df#? 37 ? 

5 V. ^IdPV-H 55577 5? 57 ? 

57J57 7J5.7T5.#. T^dlcd^ : 

5.(5?) 7T^f575 5<9bftd 5lPd537Xl ^s5T #5 Xt# 5 d <£)#<£) Is? I 35# 37s3 

7757 55TW, 35# fr^m #? 7T57 5373 T 55^ <l^l4 5^ 715 ? mt 'PteddX I 
W 5Fl5Fr ^57 73t557 5T ^ W5t 575? T ^ X, 55755 fe’^X ' 

(0.5+0.5+0.5+2.0=3.5 ) 

557 : 5^7 d^5PPd dlPddd7?5l 5W77 dd_H5l 57W 557M 55 5ddl5l 5575 57 I 
W 4 T 5 5 ^ 5575 : 55 5ddld5 STfXdftr 55 % 57 I 
55575 755577? 55 375?" : 57T97f55M 55755 75555 Pd chi 5 55 5f?57 5 ^ 37755 57 I 
W 5T555 57^755 571^5 557 5555 575? J 555T5 PdTchd 55? J f557555 P^dld7?5l 5557 
5?57 'fF5?5 P75h5^5 555 37M PMTTft 5lPdd5l W7 575 55=5155 I PlM^ 57p5557 WT55 
5?9h55 555 t 571^5 557 W55 575? T W 1^5 I 

(75) 5g#f^75T # ft ? 755^ FI5t 57#^ 5f7 ychK^l ^77577 5^ ? Pite^X I 

555157 5555 55? 5??# 5S5lt? ^ 5 |Rk 57 ^ 5t 5^57^ 575 Plte^X I 
^tft57Tf^557 5^h7 # 57 ? 55# ^557 5# P|7s^X I (0.5+2+0.5+l=4.0) 

5577 : 

57P5555 dT#57 557 755#5F5' (WBC) 55 55557 5755 557 #7 7%?%57 57# 
77557? 5j5?Pt757 37557 «7? 557577 #75? I 




7W PT¥T '9 1 V 1 4 fam pmF mm mTF pX : 

• mm Pcbdiui^ fXlST mm I 

• mp mp w <hm i chi simp mr mm? i 

m-m-il PmP W -HI mil afgyPT WT fcTT PFP pEFRTpfpF wmnfEPPT FT I 
m pffpfr prmpim r uXX^ mimm ftmi ppp mm pm wmnf pfmiffmr 
w pfX i fftmffmr '-hcH^cH m^mm m pctt pp fpp ^Tid^id mm mm 

^O • "NO ~s oo o 

pX I 

^.( 3 F). ffaF fiftf mrft fX ? ff% ai<JWii 3 RR fX ? pmm: mm # X^ ? 
Fimi ftm£r PcH^ldi msmF^ h^sX. i (i+i+o.5+i.5=4.o) 

mm : 

(ef) Xf m mm ft X mmim ftPtf ft pm FPTFmTf mm Emm w wjmid 

oo o 

Xf Pimm m pX 1 IRiaHid 5R Xf fffXf mnmm dirnmim m fX 1 
Fimr mm : 

• mF m m 

• stmt mmr, m3 m, mX m 

• y i-h-hi M 3TR3T fXmnm 

(m). yiididP^ mX # ft ? dcbKk-Mcb X£r wr IXX i ftpf fMt 

mX wm X ’itt fXr ^rtt mrm fXnm wif^ ptftefp X?X I F^r sfFmr 

fXfT % tr ? (0.5+0.5+2+0.5=3.5 ) 

mm : m. w dfqm : ymFm m#X pfft fpXXtft fXnm X fiff FFfmr mX 
WTdfmfr FfX? i frnmm mi fefrt mm sip mi fXW XttX ffif 
mfr rnmni pmmmF w dPrmrm mTmmm wrr Pm Ffm^ i 




mm mrnr : m fXm Xfp pm %Pm yfmmni mm simm pfX i 

3 .(fp. ^PcWeb Xtfeft msmFT mmF if yrmrm Pr%m X fF. ? <^iXP< 4 )Xt 
FimFEFt F^ FTFF^ XlF W fX EFfXtF I FTmFmf XtF FmTEFt ^ if mmiF^ 
f^X I ( 1 + 1 . 5 + 1 = 3 . 5 ) 

mm : 

(ef). mfmm XrmFr sTTcmm im if wpi ePppr i 3 fp : 



fl) RNA'W^T 



(R) DNAW^T 




• W X d^tedldl TMId Xt X^ I 

o -n c -s • 

• 5iw q^iTwr wX wirq Xj 1 

(q). Xt XX X FT ? T sXWTS'd TlXIX ffsftZT FTEF XlxX I ^ 

W^S chl4f!^ XddX I (0.5+2+1.5=4.0) 



: m). Xft : X q^rTFT X fXX wi^t qq# XX 1 

XraTTFT T uXlsbkd XtfX : 



Xlsbl^d 


XranFT 


% dddl dX |"^ 1 


H. dddi dX x i 

-\ v r 


R. FTF FFTFr ^jrHidd t[^ | 


R. FTTf 6 -Hid dcMITd dtS, 1 


3. FTTT dcHIdddd FTXXq dXd’ 1 


3. ddX 'd'-'HIddXl 7 cfjRT&Tq dldl fi^S, 1 


qX" : -dM TFX 


X : XXl dX 



TFRR fXf XdRdRsId fd[ : 

% dfXd 
R. fX^T 



3. TRSTT 

v.X ^< 1 XX XX X X ? fX XfX t fXk fXXr ?Xtt XX ? ®mXRX 
Xr wq XX # X ? wt ifXzr fXfXXr ff XX i 

(l+l+0.5+l=3.5) 

'drd< : 

<q). 'flTXrXfr : , wq F^xt qsm XX X fXX 'FnXrXfr XX 1 

wX XX ftftff XXf X Xt XX X ftft XX w$Wo¥- XXX X X 
XX ERMTf XX T fXXXX RIsiRsMI XX I 

qXrw : ®XfXX Xmr stfwt X ■wfX sttXXtX 'XX 1 



WIT XT fddlXlddF : 

• qXqXXd 

• dldlcDd 

(X). fX w X fXXr XX ? 1% 'dkXldi wrX ff X^X i #t XX X X ? 
XrX X wte Xddldl XX ? (2+l+l=4) 

FFR :(q). XXX 77 t?t 1777^7 7 TSFFFqF^ fXr XX fpyj : 

X : Xraq^q XXsttt fXXt fXX XfX wX X XX 1 

qqqr Xw drMiXd XtX XXX X Xw X X dm dd^w^ XX X -h^mh ft 
XlT X2, XX FTX ttXX dHKdldl XX I 



!U«F) wroX tojtr Mtrrt Xm,eX i tostottorttot totorrt tostot rXt rtortot f ^ ? 
fd%'¥^ tor M MMu sff M Rpr retort tot Mi rX ? toiM X? 

MX TOR # Ft ? (l+0.5+1.5+0.5+0.5=4) 

TORT : R) : TOTOTOT : ?TOH TOF$[ dHTOP 4 RIR TOTOTOI RR I 
TOTOTOTRTTOT 3TMRT RTTOH fM TOTTOTOT fTOJ : 

(i) RW 'fRT 

(ii) PlRTO WTO 

(iii) TOrMtTTOR 

M TOT HTR 'flTRT : WTpfRRT 
TOT WW TOR TOT : l Rf 

(w). R^iidiTOi XM tofM <Xj,eX i ^ ^ toM toMP ffMtror rrrrt 

TOTORTO rto x Mt ^ RrfM XM MX XMT ? 3 TOTO 3 RTOT TOffRTOr RfRjfT 

3T^X W MtoTO'I # ? (l+2+0.5=3.5) 

RT : (R). iRRT RTOTOTTORT TOtXr : 

• 'TORT RTOTTO, TOR 1 " TO^TOR T SRTRfRR RRR RR I 

• TORRTO Mr, TOTOT X TORR, R^X TOpvX fRR I 

fM%X rrrrt totor Mt tor «i rt Mrrt to(Uto Mstwr rrtotot 



1^5 I 

TO 

XX RR 

o 

MX RR 

o 

RTTO RR 

o 

torto 



T5RTORT R1R TORT TOR TOaJ I 
RTRTOR TOR HR TOTO t^TRJ I 
TORRI RlfRTOR TOT TORRTO TOM I 
TOTOrX X"TOT TOTOM TOtX I 
TORT TOR X TOTOTT MX I 



TO MrTOTR 3RTTO Mr TO MX fX (Reflex action) Mj I 



WW MT RR.RR.XrRRT RTTOTO : 

'T.(TO). rtXrX tort to to ? TOTOrorri M #rr t MTrMrt totot Mj ? torMrrr 

TORT TO TO ? RfTTORT TORT XM PXtPrrtoX TOR TORTOR 1 (l+l+0.5+l=3.5) 

(TO). TORT TOR TOTO M TORT |R$ ? TOTOR TORT TO TO ? TOTOTTOTR Xt TOTTRpR RTORTRT 
rM$ ? (2+l+l=4) 

^.(TO). TO.RR.R.WTO TORT TO TO ? TORT R=Mt RTOTOTO MM I TOTORTOR MX TORTOT X 
|t TORTOTOR RTORTOR I TMVRR TOT RR RTORTOR I TORT TOTORR 'MX TOR TOW 
TORRT 3RTORR rX ? (0.5+l+l+l+0.5=4.0) 

(TO). RRTOTOI RTOT X WTOT I 

• RRfRTTO 

• TORT TOR RTOT 

• TOMTOM 

• TTOTORTTOR 

• TOTTRTTfTOr 

• 'TOdRdH 

• TORT-TOTTOTO TORR (0.5x7=3.5) 




3.(35). WTOI TOTTOW TOTO ciifiMsIld TOTOTOTT W TORTOTdT TO TOftTOTOlW WTTTT I HIV TOTO TOT 

toft towtotto; i hiv wt tot wfTOTroro wtott tot ttototototototo to^ ^ ? tot totiwttoto 

TOTWTO TOiTHH-HI TTTOT TOT TOTW'S' ? (2+0.5+0.5+0.5=3.5) 

W). TOTOTITO TTOTOTTOT TOW TOT WFjTOTTO I TOfWTOTOTO TO#f^R TOTW TOTO TOTTTO TFT TO TO ? 
TOTTOTO WTO T TOTTf) TOTTfTOT WTO T|dTOTW TOT I fTdTOd^l TWfT TOT ^ ? TOM TO7TTOT 
TO T^STTTO TOTOTTOTOTOTOTO TOT TOTTOT I ( l+0.5+l+0.5+l=4.0) 

Y.(TO). TOTTOWTOTO TOTOdT TOW MlTOTOT TOsTTOT I TOFTTOTTTO TOTTOTWT TOTTOW TO^ TOTOFTOTO fTO$ ? 
MfTOTO TOT #T WsTOTOTTO I TO TOT TOT 'TTTOTTO TOTOTO TOWJ ? TOT TOTTOWTO TOT 
TOTOTOTO TOT TO TO ? (l+0.5+1.5+0.5+0.5=4.0) 

(TO). TOTOTOT 3WTOTTOI TTOTOTcTO TOTTTOTO TOWTOTTO I TTOTTO TOTfTOTO TOoTTTOTT TOTTO TOTOTTO 
%feTOTOT TOTTOTT 3WTTOTO TO% TOW T PTOTT TOTO TOfcTOTO TT'-lfe, TOFTOT TOpTOTOT I TOTO^T TOTOTOT 
TOTOTOT TOttTTO! TOTOTOT WTO TOTO TOTTO W ? TOTO fTOTOTOTTO TO 'TpTT'S' ? 11+2+0.5=3.5) 
i(.(TO). VfsTTO TOTTOTO TOTOft TOTO^ ? TOTTO TOTOTOTO WTOTTO TOTO TOTO^ ? TOTOTOTO TOW TO TOTO TOTO^ ? 

TTTOT TOTOTOT TOW pTTTOTdT TOTOTOTO TOWTOTO I (1+1+0.5+1.5=4.01 
(TO). WrofTW TOTOTOT TO TOT ? TOTORTTOTTO W dPTWTOT TOTOTOT TOTOTTOW ^TOTOTTT I TOTTOTO TOTOTOT Mt 
TOTOTTO TfeTO TOff pTT TOff) TOTOTOT fTOpTTO TOTTOWTOT TIT I TOT TTTTTO I TOTOTOT TOTTOTO TOTOTOTO TO 
TOT ? (0.5+0. 5+2+0. 5=3. 5 ) 



*** 



£TT 




: t 



aflu fdcHlaloi cJTarfoTtf? 3lifiyjfoicD PaToToT ^ fUoTTUJPTC goicici *|cf 

*1. Hl<^ =1^3, 

• ■TOdlP’H’H T f^TSTTi^T TO fTOlTOR RTOTORR J RTOTO 

• ftw t toito-hi jtr ^rPw t PtrPtr wrrr toto 

• 3TTh#R5 j tTrPTO WWI TOTO 

• T#TR T -Ciii-cjcbl #TO TOR 

• RldR ^rrcl, TOTOR, %fr RR Fff^ 

RTOt TO? RTTTTO^ 

• TOTRTO, RTO T TflfH'H chi ^o T ^ TORT FW TOTTO, gfPT T TORT TORT: R °R 

T Xo TOT TORMIR TOR? I 

• TORT #f fTOnfTOT RR |f TO RT RTO R^T TOdR TOR RmMI* RR PTRTTOT | 

• fcTOtRR chiq-H | #Wffl RRTOT RTRRRRT RRTOT TORMId dRtedIRI TORT fR? I 

• TORT #f fTOlTfTOT RR RETORT feTOTlRR #f TOR Rf^FTORTR -HI^cLiRH'H #f pTORTTOT 
RpRTOJ I 

• TOFT fTORTTOT WT TOTOTOTOR R7R RpTR$ I 

• * TOFT j^TOTT TO, RdTWT, RRTWT T WTWT Rff RT 3TTORTRR eTOJR I 

• TOUT R^TO pTRTfTOT rr pR-|f|d SRrfcR TO, TORTTORTOTO 3TOT T RTRT f^T, fPwTOR 
TOTRTOTOT fTOW §R TOR !TR fR? I 

• iidrhTO fPww tort Ptrtr to rr pwr tofttot to tort to Pwtor 

TOTRTOTOR dffPTTO TOT eR? I 

• RRTWTRT TOTRTTORTOT RRTORTOTOR ^Pdd^ Rf TORTfTOTO TOTTOT eTOpT T fPTOTOR 
TOTRTOTOT TORTTOR TO TOTRTfdRTOTO PdM^ld RR for RTTOspT I 

• WTTOR TOTOTOTRT TORf^T TOTRRTRRTO PlTO^R TOTOTT #TTOTOTOT eTOpT T RpWRMTO, 
RfaTOTO, RWR RTfc TO% R% RRTOR |f TOTOfT RpRTO RTO I TO R^ RTRdTTOTRRpTTO 
Hi TRRTdT feroro TORfcT TOFTRTO TOapT I 

• TOdlPTO TO fTORTTOTTO TOpR, 3FF#FTO TOTOTR, TORFTOTR f^TORT TO TOR TOR TO 
RpTTOTFTR TO5 I 

• TOdT WTO TO PTORTTOT TO RTTOTRT TOTTW TO TOT RpTOTOTTOTR PTRTfPfTO TO pTORTTOT 
'RpTOJ I TOTW TORT TORTRTRR RTORT RTRTORT RTOT TORTRTRRT RWTTR 3RER 

1 

• PtsTT^TR TO fRRTTORTR '^TTO^d: T 3TTO TOR RTO^ TOTRT TOTRTRTRRR RWR RTRTORT 

3TTSTT 6 r ^ j I 

• fiTSTTftTR TO fTORTORni fiTSTTftTR (I) 7 PrafTpTR (II) U/L it RTTOT fRRTpTOT RpRRr 

a5 1 _ 

• fiTSTTftTR (I) R RTRR I TO TOTfdR, -dl^dlPdd, MNlPdd, P^RlPdd T TORRlfRR Rff 
TOT RRRTTOT RT^RR aj I 

• Pl'-dlPdd 3ITORRT TO 7 FqfRRTOR TOWRT TOpR T RpRSTM fRRTfRR TO PdHOd RR 
fcR RTR^R I 

• TORTfeR 3ITORRT R% RRRR (RTRTRTRR) RTOTRTRTOR TOTOJ I TOTRTRTRRRR TORT 
TOR fRroro fRroroftR RpRaJ 7 TOR TORTTO RTOcftR TORT RfRaJ I 




• MlfPicH qqmim ppfllfpqqm PPPqr ddim qmaj qd qq STcfJTRT qiPrrqr fp3( I WTT 

WWW plpt qFI SHKM'KM §P m^ZZ p! T W pMiqiS qPmq Piqd ZT 
PiqmmPrmn nfPzs i 

• PzPlPdH ZqziZT sbPmZ PiqT dZ qp qPpTpTZqm PlZZITd apPdZ ZZp qqmiZI 
fmjz i qp qPPiPmqm Pizz Pimzip qizmidi (Chiasmata) qiPz? i 

• qqmTZT qPpTpTqqZ nqqqiqid dTZI ZTZ T cKiimidl qPPlqlqzq Pm 
Pf qiz ^ i nzqip dPrzqmPmi qiPzs i qz mmnm zPwqn PPm qmm i 

• ndiPm (i) m z% wz qPPizTzqmqP Ptzt $iw ztm qizm mzr inam qmm 
PmmH qq^qr plfpnqi fZ? I 

• urn Pm (i) m Pmiqid sbiPiPimz PmfPr qq Pm qnam i #mw qimP 

qPmTfdzmz ^dPdpHH zzP m zqmTm qmpqq iPzqzn inam i 

• dPimZ (I) ZT ■Hl^dlPl'H'HI qp mPq OT mPfqZZ qZa( Pf mPfqZZFm 
|Z$Z I 

• PtPtPtz (II) ZT mmq, PdlPm, UZlPm T MPq fdam I Pi ZlfdtfPz PlZMHZI qp 
PlZlIPz fP ZpaJ qzmd zmPldT mzPl qPw PlZTq ^a 5 I mqq mzfl qpw 
qPzfPlZPt ZWIT ZTZqPw ZZ I ZTsft fz$ I 

• PtPtPtz qfq PwP qqf zzzP Pmzmm t urn wnqr ztP Pmqzz Pzzzt mzaj i 

• mm qp zP Pm zrniqz zz zzP PPqq yphnim^ zqzz qfPz$ I Pi Zpqfpq t 
% fpq zP qp mzrnqP ena^ i 

• qfrqprq qqqqq ZTZ ppf iPz I Z?II U HM ZZZZ ZTZ qTZZT qp qaj I 

zmdifPz Przmrz qp prer to P zzzz qqq fz? i 

• qq T ZlPf PzPiq qPzzzzP ZZIZIZZ qp |p zqzzqTp %Prq ZZZZ qfPz? i qp 
mz mPr PmqTZT qqqiz qq qqqq, w ^rq suf^qT qq qqqq i 

• qqr t Pr# PqPiq qPw qqqq qqt qptqqp 'Riftr fqqqi Ptqqii |t PiqPt Ptq 
qPqaj i q^t qqqfqT, qqq jtqq snip i 

• qp Prqqr qqr T Pr4i srqqqqq qiqq Piqqi qq PrqPi qfpq^ l q^t qT^T, «TFRn 
snip i 

• qiPr t PrPi Pqpiq qq^q iqiqz) qqiqq qp qqqr qqqip qiqqz qPnaj i 

• q% qqqrfpq Piq 3n% fpqifqq qp fP qqqqqp Pnqq qpqaj I 

• qp Pfw dm nqnq qnt Pm qrnaj qq ?nq qqqnqip qf pq qPnaj i q^t: Pimm |P 
qqqq i 

• qp Pm dmrm fPqiiPq qp mii Plmr qm fPmiqTp wmmqq qPnaj i q^P : 
mmqqmqqT fP qqqq i 

• mimmqP Pmtq qp pP qqqmqp mqqqqq qPrmj i qm mqmi ^P qqqq i 

• fPqqmP qp qm qiPz, m%^ qi nmPi w nm fqqqi qqmP nfpmmnp qfPPfdq 
pTmPqq qfPmj i q^t : qq t qqmmi |P qqqq i 

• qfPPfdq PimPqqqTd qp qqqq mPt. qfPPi j PspT mmP mP qpq j PiPimm fPqqmP 
qq qqr nff qmrni qfPm <5 mt fPmm qi qqmqqmi qmr nPqmP qqpr nrnpimn 
w q qqp) mro7 nqq fpwqid PP fPw mm nP mmm i 

• qp Pm qp qi qp qmi qpf dmim mPi mP Pm qm Pmnrnp PPPmiq qPrmj i q?P : 
PiPPm, qmmi, dnqPm qp qqqq i 

• n)dP mqqp nm^rn PmP nmqqq mfp mq Pi Pzmmm mP fpmmip mrnnqmqq 
qfPm^ i 

• nzdi iPqqmP wm qnPi mmmid mpi iPwPi siqi wm qi sm iPwPT mq Pi 
Pdmnm mmqip nmmqpqq qfPm? i 




• fft w ? tr# yrndti ftr^nr 'Riftr FTfeF ff fffftf FT%ft fftftf ? Pff fF$ 

FF Mt FFTFTF FpTFf I 

• w FFcF ftFFFFFT Fft^FWTf W FFcF FFFF Ft FFT Pd+Pdd ftw FfdFf 
ftFFF FFF7 FTF, FIF T Wf ftFFT FFdt fF$ I 

• dPddcPl FTF H^lPdcPl FTFT PpFT FHMlt FFF FpdFf I 

• dPdtcPl ttddd^bc'lld Fllt'-bldd T yiPddl'-bldd Ft ff ^vu|^| PpfPPF dP’F.tl ^ I 

MTtW FlP-Hd'lFIdF FFF J yiP-HdlFIdd F^F -FVlFIdd F^ FTFF 
HPsbdMId FFFFFF FF tttFFT FffFf I 

• dPddtl tPTF FsbcPl yidddFIdF ^’ Mj mi FTFFT FTF 3FWFT ^iPcPdlPddl 7 FFP-'Pddl 
FFF FFFT FTF FTFTFF FpfFf I 

• ^iPcPdlPddmi Pd-FH 4-qiRd ch 3TR#f >drdPdd FF FT# FTFF pR Fldtld 

E>a}d. I 

• ^-Tldtl tfFF FsbFI FTR FFFRF FF FFFF FI^PHFFFIS FTFFt dlddPddd FpdFS I 

• F^RT FTFFt FFdPHdddFFI dFPW.Tptl ddldddld FFFT ^dldl^ PtftF FTFP#TFF 
FpfFf I 

• wf yuM d^wd-d ftf, ftf cPi^fdiH, dd-’Hi, RRfrfm fft ftftF Ptfft ftfft 

H-dlt«>, I 

• FFT ^FF, FTF ^TTF, FFF ^FTF FTft WF 5JM FFF ^-TlddF IFT I 

p^iii^TM 

d. ftpFF" 7FFF y mFicRi FFTF Ft ■HlddlpH'H T PftlPHdcH ftftF FFFFpT PdF FlFdlF 
WFT d d I d dpi d I 



F Frtt ftftF PTFFT tFT FF FFFF ftfcTFT FFTF TTtfr F# FFR JM^iy I 

^ t £: ^2. li 





fd 






(-N 


F).t. 


Idddl 


FFFdFT FFR 






H. 


3)lcdcPl Pdddl 

-0 




FM, <Fld< <l L d 






JMI'-b 




SMII d,|d' 1 






dl-ilPf.^dd 




Hid did 




X. 


dddltltl tld 








'i. 


FF 

3 










P-t-dM 








13. 











f. MPMcM FFFTFT FFpT dFtl PdddMF FWF T Ft ?WI pFF ddl'cMpH I 



X. W F tt dPt/FI FFFFT FF r d d cp| 3TSFFF Tiff tFF dsbcPl f%T=T FHpld_ I 
f. WRT t%^Pt R^Fd" 'dFFPr 3WFT 'dM T FFFF 3FFF dPdFId dddld I 

3T«FRFt?r 5T#T ytFTZW : 

• dlddlPHd cpfF fFFMdcPl dHI'Fd STFFTFpT ^ ^?3TTdT f^pTW Plted/'ld I 

• dl^dlPHd cpTF fFdMdcPl ^3TTdT PfFdWI I 

• FRFFTdT 'FFpT # i\ ? 

• 9hR^;d 3fT r iF FFFT # i\ ? RrsPlRTF FIF f^'dldddld FF" FFffdFFFFWT dTF 
PreFfTF I 

• P^'4ld^ T FTF 'Ffcpr # fp[ ? 

• FTFFF FTdF ^FF yp9hdlcPl FTpP dlddlPHd T PP"3TTfPFT ft FTF ftFTFF 3TTF9FF ^ tfF 

? 

• dHlFcPl FFTT FRF PTF FFdT PFPddcPl FFFF FT ? 





• FFPTORR TOTTO TO FfFTO? ? 

• fF FfFPfOT www toF ifFra - toi^ito ProPra; i 

• otw P^H^nsiid totoh to?? tottot tot to ft ? 

• TOTOI^FlFld'H 7 M I ^ I -H f'H >M -H -H I fP jpTTOTTOI TO!?^ ^ ITO ? 

• PPHdfdF pTTOTOTO PrfpTOd: TOTOT TTOPdTO'-HI TOT TOTTTOT TFTOPf TOTTO TO FT ? 

• TOrFd TOTTOT TO FT ? ft Pd'-lPd TOTOTOTOI PdeldTOd TOTOp TOTT TOWIp TO Ftp*?? ? 

• tottottot ^ wTORfPro toP ?f Fftot Ptofrt i 

O O O -\ 

• TOTTOTT T TOTOTOT TO WcTTF fTOTORT % TOTO ^ ? 

• FfTOTOTOT TOfpTO PdcPI-HRI pqfpTO TOHdTOI TO qfpTOT !TO? ? 

• dPddTOI PlddqsbTO TO'd'M'Hd TOP TOTOTO FpTOT TO FT ? 

• f^fPptottot totof totot f^? ? toptot to tort Ftofht I 

• TOTTOTTF Pro RTO TOTORTOT Fpf qPd'J.Fl FT ? 

• toitotot PFttottort ftftoF ^ FFtoF ftfFPtottopt fpTORT TOTOF TO? ? 

• TOIdTOI TORr? T TOTFFT HtedFl-H I 

• Fttotot fPtot to ft ? 

K, TOTOT TO^PTccR 

PCto). ^nFFte totoF to??? ? fFro fPFF^ror hPtoih toF totototot TOfPtF, i [i.5+2=3.5] 





(i) (ii) 





(iii) (iv) 

• fFrofFro TOFF PpHIdddld FTTO TOTOT TOP T FT# TO#TTO TORTTOf dPldddld TOFpPd 



TO??? I 



qrfqqq PM^'ch qmwqq qrq : 

(«P). 

m. 

m. ^W#RPT 
07). #(few I 

(W). -Hl^cilRH^ <X XhX Tfox ^WT rpX W ^ ? 9FT1X XX X X 

<73-51 mr XdX 1 Xiti X Xr tarr *rXr <£tw wr <XtqftXr ^§qT 
SJlXVSS fX W 131 ^s?X I [1+1+2] 

* #f Xldddld: sfXft cb|t|cb| qWTT qX IpS] qX X < 3 %Xf XX XoRT 

X 3 T^r fpE$ I qX XXT XdXl qWTT qX <TT?Ztftrff #f fXlddH Xl XoRT ;f ^ 

X I 

qrfX 3TTXr TRT qXr $TW 3TFTT T qqT XfT qqqXF X^ I 

PXP^d X Xldddd <7TTX I 5hl4M^c)o| dfXoO qq qqTX XMld 

qXMmqq< XXo i qXr ww qXrqmqq qwrT tXp <X?rqqqr WcUT 1^ 
w <5 i qt cpivuih X jXdddid Xi^q XdXi j+nrW fq$ i 

P.(qr). XpT # 5t ? XX WM3 qXtfX T fXrfX X Xt^OT fa-jX I 

qiX^-X Bqccq wXr X XmX WX J fXtfX X 

XmX <Xi (I) X <3^ fXTT XjX I [l+2+l=4] 




fqq q. a qiXPHo #f fq-'HMdcH qr X fqq q. b f5=r3TTf^r?T Xqq Xrqq qr i 
qiddlPX #f Xldddd <7351 Barrel PdHPXd qr : 



qX qXX qiiXrT Xq T X 1 

qiddlPoXl UdlXdl qXqmqXf Xd'X Xx ^ P-HqiP-HXi qqTXrRT 
qXrqmqq; XMid XXo i 

m. Xmcp) <qiiXisd t XXTqXq X fXdis?^ XjX i toki 



qHiqXl qrq XX I [2+1.5=3.5] 



jqmdr-hi^d 


qnXqqq 


7. qr qTqmq qr i 
p. qr qXqq srqqqT qr i 


7. qr Am X qr i 
P. qr fXrrqq srqrqr qr i 











TOTTO PTR y TO chi : 

cp. Pwre 
W. TOR 
R. chdfcfTOT I 

3. Oft. f^HMHchl 1% l^fHT ^ccdi^ 3<sd,fX 4l 4 -H I X TOTTOT PdRIchl pR TOTT^ 
H<MM<?fl I WRI T #R^T Xl^d,?X I [l+2+1.5=4.5] 

• TOT pRHMTOI JfffW PhhPhRsM IR : 

<1 Rlldftch f^chRhHT TOT TO35 I 

'R. W XjpTO 7 %pR> TOR TO^ I 

X4ir 4 PTOdwi X toittot Rh^ichi Pr : 



TTPTCUT — r\ r-- {? ss 

® i 1 -. 

TM'JIH ■ * 



*^T13 



•' *ttttt h4i 



jiu'gifuz 




3.(W). TOTO Pmwi T&H foR deT^^I RTR HtedX I ^ W R^ faw 

RSZfRT X TOR fachPld faw -HlpH-^ PfR ? ft TORfT^ *^'1^ I [1.5+2=3.5] 



• TOTO TOTOI P I c4| -H I 7%RT TOTO PtrP#RT |T[ : 



R RRT 

R TORTOtPlRR 

3. rX4rt I 



RpTO RTORT -HITOI TOft T WMli MlddR MTOcM RTTOTR TOTRT Wf dHIHI^ TOR 
TOT TO I TO TOTTRR WfT PTO^d RTOR ^ I X R^T RTOT TOT, TOR J TTRITO wft 
PdchPrd torrr rr teX tot tor R^R rrtor PdRPrd fRw RTfX i 




tflfefefefe TORfcr feirr ferfe # ft ? fe fed ffewdfe s^wtt to* ? fefefercr 

fed feH'Kddl fefeftfedfe d§*sdT dim TOTORT WTH WRt fe djfedd f ds* ? 
dddtdd T dfemd fedlfed ft feHdli^ WdRid I [l+0.5+l+l=3.5] 



• fefefed dfer Iw# fefed I dT TOT T ddlchl Wte TO TO 'TOITO 
#fm d-dlfed fedT feTO* I 



fedlfed dfer RdTOdfe iidfed dTO feldlfedRI ddfe fePTlfedTO dd*few d-dlfed 
fedITO ^dPd^H TOd dfe m 37TORT TO [TO Rdd-Hd fd? I ddfe WW 
TO^tW TO T 3TTSTT 3TT9T #Md TOdfe chl'd-HI fedpT I ddfe feldlfedfe TTdddT TOT 
ddldd ridfed dddfe JM feTO TOd* | 



'HHITOd ^ Ward fed Id 7 dTO : 



ddfeRdd 

'1. ufeiPHdddi ddfe q v hi cbui aifeifeaafe 

fedTO TOT TO y fed Id | i yqdddd 

o 

afTO* 1 

d dT TOadTOd 7 qvqVMHdd dfe df 
ychifei to* 1 



dfemd fedT 

'1. TOT TOdd dT# Jdl-Hdfel ddldd efe 
fedlX WdPT fedT feTO* I 

d dr fife T d#fe ward dfe df 

y chi v c^i ito* 1 



Pd). fefefefe' FafedTOTOfe wr fed fefer W toT Trddd sp^Tfe dldl'TOI di^R I 
W3fet tfe^fe m^fedlX fed fefefed fed TOT dfeld ? [l+0.5+1.5=3] 




TOdfe fefedfe d I ■fe fed I dd fefed dtsTTdJ TOdfe dlfeRaddiTOfe MTOH TO ITO[ I 
dM ddTOT dl^dRddlchl dfewfel ffedd fid TOM TOT TOdfe -Hl^feRdd-Hfel 
fefefed few fefefeddT dffefed fd Ml fed I 

fe(fe to; TOffe fe fe ? aRXffer fedrfeprmr dfdfeT feid^R i wjfe 

fedd dTOT X ^dfedd TOP ^felfepTOPdfe TO HI^X I [1+2+1.5=4.51 

• dd few pX dfefe fed TOT 7 fefe at Xfech fed TOTvd !TO* I TOdT «? 

wrrafegTW to qfed? 1 X - : dXlai i 

afeiRdd ylHHlddchl Rd+dfefed TOddTTO W{ - 

% X ddT feTOTd feddTfe TOT TOTOd dfe ddldd fefed* I 

d fe yfedi, tot, fefefr t fefe fefe i 

%K 



dPd^dd ^fr^T wiw w dd ft dw t tamiz wd 

wddlddFd: ft %Pw dw w; dial stff ^rfT FdT dd yRbiiiX 3^dHdd str Pih^-h^h 
dftd? i 

(¥). ^ ^wn Fpr s^iMTf fawr stfw ^ <|f 

PltedsX I *n% twte T %5t Xr <^3fter fNHdlF*? Plted^X I [l+2+l=4] 

• ddd pFdMHdl FWddd FFdddTF fddTd STFdFT dftd$ I Fd FdTFTdd fcsffdRTTF^ PdHpHpsId 
«[d : 



O FddMIdeW dTdT T PbPdXl 'cTFTT fX Wit sbldlPdd ddF<d dfX I 

O FdddT #IW, dfljddR iddd T dPcMSddd TW Fd5[d I 

O ’ O O' o ‘ ~\ 



idFTd T %ft ^OTT dWF : 



diPr 


' re TT^d: 


^ ~s r\ r\ 




• dM J dldd dMI T SfcT dl5hd 1 


• dW Wdd^ X 1 " 7 NlP^hd 1^5 1 


• dW PldW dTR Wf 3TWTT F^5[ 1 


• dddd PddW dt# d ffl 3TWTT ^ 1 



P.(F>). Pdd 'dPidxdl ^R^sF^I dpr aidtdT FT ? d^RPT W 

XpX I ^Mdld X i^T ddFFT T Hted/ld. I 

[0.5+l+2=3.5] 

dTfddd f%r=r dPiddd FsbcPi anf^dlftdd ft i ftw ddft 
JdiPdcPi PrprtW dX i 

^JldcH ddFFT : 

^didcPi w dddd wd vcm-fn, w wwr, dd 

fnr, Pd^t ftd w wtfwttf ddFFT d^ i 

d'-bl^dl 




^fr Wdddd Pddd |dy[d I Fddd ddd ddTd W TO fdT dda[ I 



(5sT). RlSdllX T fo'3{rf%d fadHddTf ddlfa =bNFte«bl d^teFT T Pd%te'«£l dFcrd+l 

armTw ^Tter fawn Pi m did. i 9fX^ ^ tr ? fftt tt^r w faw 

*P 3 [ ^ qt ^r dddRPt dddd FT ? Fd TOT?T ^FTXr ddFFT PPtepX I 



[2+l+0.5+l=4.5] 



dl'Fdlft'H 




fN ^ ^ 




• dddid TsWlFF' d’NFte' d^d. 1 


• dddld FWIFF - dddF^ d^d. 1 


^ s\ c\ rs r rs 




• dd<d ?dteRcd ddfclFT ■HFrr=IH s u l did dp 1 


• dWf dldFte"Hl ddll u Mlci Id rT 1dl dddd 


1 


dX 1 



PRdlPHd W fadldddd dddd STdfFTdT dldT T did did STTr+WT FddMIdfW dl ddd X febdMId 

sbPHFd dT+R dfX I 

FTdT FddR TK1 ddT fFdFT Fdj[ dd FT telFW X dddd FT I dd XdPw 

3TWTFT dX I 




• rn yPdVJNId F %FT F-dPlfFpFI FFW[T FT Xp ^ F4TFT I 

fkw 'TFT % FT ? kFFTT A, 

C T D eft FFT Pk^X I ’A’ FFF # FT 
[l+2+l=4] 

• fftw dH-^Pd tr i ffftt 

a=ww 

B=M,'-dc'i ^ 

C=fkF 

D=FdkF 

’A’ ft FT WW Plc^cH FFffT FftyJ I 

km fftw ftkF =sf^t ^ =5^ Xkkft i? 

? wft Xk ct,pd4ldi ^Ph^i-h ip^ ? 

Fkft <i<$Hld # ? snf^tftWTT FfT 3TF?r 

^kFT P! T OT 3FFFft FkT # k ? 

10.5+1+1+1+1=4.5] 

fftw ^IlXl ftkF dsbftl fftfk FTXXTFft F^F 

d^TWPT «5 I WIT XtF cbiq+|| ^sfrdT kfkFFT fpgpT I FFftr ^#FfTd: ^ira FFs] I 

sTTfkkkwTT +iiiRd cb arrar ddd i FFft raftiPid ram FFft J-MI-H dPd V 

5||c#?d FF FFT fX I 

cr.Pf). ftkFT FfT MRt Fft? PkFR Xllskeb) ^ ? *FT y+K+l F?k fftFFR =t^T fkf ? FFeft 
^f^lrar FekkSk -Xd^X I ^I'^tl'i 3kft S(^J ? [1+1+1+1=4] 





fftw di^dikd ftrra Pftmf kikkft ^ \ 

ffffrff fff kflFrar dmiPd^ F?kfkkT i ffff Pff fftlftF fF : 

offft X fX i 

oFkft X#k y^dddr fff Hft-Xft 7 

WcTtf krarkk pradi Fift wrard t ftr# wff: ftftkF X Xra ffh] i 





m faw XisrX ffX 3 tfwX 

FFT MVs'dFX I A,B T C 'FlX 'TFT X-jFt'H I ’C’ 

X W <XifX I [1+1.5+1=3.5] 

• fXFTT ^1 XdX^I XfFfX yTSTTeFT 
3FFTT FT I FFTT 

'A' X FFT = 3TTfXTTfXT I 

B’ X fft = X'Xf i 

’C X ■TFT = ft i 

'C Pr fXFFTTF ^f-MH-HI ST^TTXT cFTT FFT Xt fX c^FT FF3j I 



3WM XT FT-X.X.WTT FFTF^ : 

<1. -oii^cbl fXTFTT TfXT fX dFF<Xl -TFT XsdXP I XlX 3T^ ^ FlXt faw 

WFTT Tit FFT fXXRT ftw IX ? it WWF^ XfgX I [1.5+2=3.5] 

XFTtXRX TFFIXt ^fTST XX % Ft ? Ft XF fXn^PtX 3fT 3TF*TFTT ? ftXX 
Xf fXTW XXfFTX TT^TT 3TIW «MI^JH-HI I'dIMWl WWt # sjJXfF ? 
HTMITHH T fXtH fXnfXr <|f fNHdlFT?' I [l+0.5+l+l=3.5] 

3. XfXX uXdXlgdFl W fX XX FFTT Xt TFFFT 3TgXt d^ld^l FpX 1 
%XXt FlXfXTMTl fXl feXtFF Xf FF XXX ? [l+0.5+1.5=3] 

v. ftfoXfiff XX # ft ? XXfX XXw ffXdr fifstf^ XlXp i 

Xft ^ftttt X fftXf srqr XXrFRTFrf fiXX l [i+2+i.s=4.5] 

«.. FTXXFT F fXfrfXr XF XrFFFX fXt XFFfX FF?°F T fXtF^X FFcrFX 
srmRFT FXXl fXTFT Plte^X I XTT XX # Ft ? FFTT XX fFFT Xf faw 

*pr qt fT ffkX FFFF Ft ? FT ffrX ffffX X^T XXX I 

[2+l+0.5+l=4.5] 










: e 

ure> : olcllcR ^ doRUfckbl cldflcb^ui uiRf&jfdcb U^ofcr Z 

cRTTUpStff 



RF). t TT2^T : 

dHHH t ggg%^T gjRRgi 

• W iq^% j^T^i djficHd T W$Wo¥- 

• HW ^RTFRF^H djficH'JI t W<m^¥- 
d#Mdd? wrier 

• Wpdd dTpP#RF wsrfcr 

• #^r diRMrid? wrier 
grgwgg 

• -Hu^cHc^l W 

• iiu^cbl RfHT 

• ^TIWT yfth-MI T ddW chlVchf!^ 

• W ? dRT ttoj^ 

• dfPrPd 

• ^jfcfvfcf? j \ J-r-1 

• •drllftcMH 

• DNA 

• RNA 

RsT) 'Jti'A ^ dRdsR? : 

gjTTgd T ci^rncM fFfPjFW (Classification of animals and plants) 

• ^4W.«?ch *h -h h d i ? ^ddMdichi sTTarmn fP%wrir MPd" dRTPTT 5Rdwr wrr 

dPd fdHMdHp driW.^cW djflchvui \ 

• H^ikeWrir #,dld, dldlsRH u l t dJflcbvuicbi 3RZRRT ^rf^f RfWnf ffWPft 

I dPTTCRRT Rd Pd -M dH H 1 4 ^rikwW d-Wldl 'dfkaS' I 

• RdPdddcd kriwwfd ddlRk dm ksd dfWT #T PpH 3ft ddHp dl^dlPdcd 

3RF dddchdd^ I 

• rrrikemmi IwRrf dm fkr Rrritim^ri km 7 dMPRni ^ez\^e$ ktr mmdim 

dfk? J kdmT d%dT Hm drifted T fMNRFI d%m WH W Rrfkt? I *Rt : 

IwRrP dm 

dldl-d dm pRRT RdPd 

vdlddl - Rana tigrina 

dTpRT - Homo sapiens 

dTH - Felies tigris 

dpt - Brassica campestris 

fdWe^dd defied’ 1 u| pHIddR dfpTpf ^ : 




g&'cfrM faWF^RT (Dicotyledons) faR TT^T : 

• MtF^TT FyT RR (Tap root) TT?^ I 

• Rj%tpcH ^toti RTS fT FT RR RTbS' I 

• fT%WT TRTRT RRFRT W (Reticulate venation) TFIRh) I RTTeRR : TT^f, #?, ®RW, 

RRR, RdT, ftpf), FTit/'HcRM 3TT^ I 

• Trfr^r f^TR" TRR RT RfW, : 

ofWrRfT-RTR 

O RF ffe^-TRfTRTRT 

O fef^FT-U,r-j|4lR4 

OTT- (Dicotyledons) 

O RTTeRR -cfrfT 

• RRTRT RfeRT PTR WTR tjr -h[cP^ : 

ofeRfT-RR 

O fef^R-f^RTRR 
O RTTRR -RRT 

• RTTRWRT RfRRR f^RRW RpR/TI : 



kkm fWr^r 




TtSDfmT 



FTIRM 

(^t%T) 



yl'dl'^i 

Ml ' O ' ^ ' il 

-2rt 

u,Ph Rh ^ i 
3 t#tT5t 
* i)y^i 
5^1?Tt^nfeT 

+ldldl 



-►f^iw^Rfer 






P#3f 
(3^T ui«ji) 

C(fHf^TT 

(^T-RTqtfr) 

ivR-wi 

RFT d 4 ^1)^1) 

ITR 

(3<F RRT, *f TtTT) 
RTiffrm (3<F: 
l^T) 



(<mw: qw^ff^r mftr ww wrsfem wftm w w wj# ef o 

W ktefzmi kf *FTMTWwn fir^r fcrfkcr ^rsrww^ w^wr : 

• fT%RRT 'RlftTRT dldl4l4 (Notochord) T FARTS' TTRapT I 




• Pd%FFI -^rfrr ftRTTFTtdF (Triploblastic)fR? SRJRT YTfrRTTf ftFTTdT RRFT W 

dlPFUFI fR? I 

• ft%TFFT sttft RfFFFd fFFFT i 

• P(T%FFI Trfrr RT^FTTtFft fttftFFl (Bilaterally Symmetrical) SRTRT |f W RTW 

fFflTFT FT I 

m WW vPd^dlHI 7F ^F77W7W¥W1 PiH^Pdd m WTW¥ UWWT •' 

• MtFW FF RTFT'S' I 

• ft%FFl F '91-Tlv cbl FFT FTRftr FFbS' I 

• Rl%<pcH bpR^F W pFT TRftR fR? I 

• ft%FFl FF FTT ^FIFI fTR? | 



% «TFRB-^fBRTJT 
it^FFT-RftFT 
THfte^-tFFRT 
'-MtHFFIRIdl 

FrnF-qt^ttF 

3FTRFFTFTT 



P. FFt-FflF’ | u| 

ftFFT-RftFT 

TFpFRRF'HdltlF 

FTFFT-FtdT 

WTnwr-^tzi 

F?nF-FmtRTT 

■fifffrt 



TlMferftF WdcT (Ecosystem) 



• RTftttTF Wjft FFt RRd I SFMiPHFd RFT? RT FR ftftF ttfF T 3(tftF WW 
tFR RRFT |R? I 

• dFlPFdbRT SRR" FT ttfR pRiffR FRRRRTTf srttlF FRF TRFR (Abiotic factors) 

RfRRsS' I Ft : RTF, Rltl, RFRT, dlM^H-H 3TTfe I 

• 'sFlPFdR'di^ FhiPtci FT RFR FftFsRFIT? d R=l F> FRF TF (Biotic factors) '■hPi^S, I 
Ft : FW, FTRTFRT T pRRyJRF I 

• FET (Producers) RRFT FRT ttfF FRF FT fR TW STIFF RTlk pRR STTRTRT FRIT 
3T1% FTlttpT I Ft : #RT RFRftfTR I 

• FTRTFTT (Consumers) RRFT FRT ttfF FRFTRp !TR Fit 3TTFRT FMIFI FTft SRR 
RtfRRT F FFpT I 




• TPP PPH I PI I (Primary consumers) HPPP RTTtlFTfl PPTPTFT?' f[P PPP PPTRPPTT? 
PTPiP I 

• tPT PPHTPPT (Secondary consumers) HdPl tf PlPTFltt 7 PHPI t H d I p J 6 <?■ fTP 

tpp ppptppt pt tpp pthtpptpp pit ppyptni pit tpr^p i 

• PTPT PTHTPPT (Tertiary consumers) HPPP PPT PTPTTTt PPTPtTP fP W TPP T PTPT 
PTtlPPMTt Pll^p | TTP: PPT PPT PTHTPPT, P^P PTH1PPT (top consumer) Tft fTp<(P I 
hti : pry, p)h Pit' i 

• fppyJpch (Decomposers) 'HP PI PTPT ditch d ^rcj F <? IPT HPH Ftp d r '-lldch T 
PTHTPFTPTt chetin v pfep TFTPFTt Pf TPTPFT PWP Ft FTP PPTTapT I 

• pp( TTfVfttftt Wlft FTRP HTTP T ^4 chi tryt jtRTFTT ft TPTFPTt tPF PTgtFT 

(Food chain) I 

• pp( TTfttlftt WlftFT TpIPF HTTP T dtltl ?ft ftRTTFT ft TPTFPTi TPTPP FTP HfttJ I 

• pp( TTftptftt WlftFT tFP fPfHt tPP PT (Trophic level) PP FtfPFtPP PFFPT, 
ptpp PTPT ? thfWebl PlftPhPf yPiPdHI^ PPP TTfttttt wttpt TFPtTftpPT 
ftpftp' HpPPsJ I 

• (Biomass) HtFP PttPTtPp PPFP FT 'RTfrtt fW FT I 

• p 4 HKPPsbHI tFP fpftpp PTPP PFFT tFP ptlPFtHF tfpfWpt FlfttH TPTft % 
FTP ?PTPP Pttl ttpfW PlPf-hP FT I 

• ttlP FFFfpTFFFF tip Pdf ftpftp FtT fp$ fop HP tFT PPTFPPP Wk pt 
HPT ptt T PPT PTH I cM I chi ttpfW Pt HPT PP fp$ I 




• tlpftPt IFpfpTFFFP ^ Pit I ft PH 
WW Pt HPT PP T PPT PTHTPP 





3P) Hl^t T HP 
HTpr HTTP, PFRTt 
%PTTfpT, PPfT ftp 



ftpfpp PTPT fp$ ftp HP wfp PPKchchl 
TPP ttpftf Pt HPT ptt PP5 I 



• P'ctfPT HTTP T ptfPFtPP PRPPPI PTft PHF Pft PTTTPPPPTT tfp P-PPTPfPt 
(Biogeochemicals) Hfpp( I ptf : Tht, srftppp, PTPPRP T PPPP TTPPPPTyp PTf^ I 



ptfp 7 TfPTpTW fspp tlP PPPPPPPPP 3TPTPTPTP HPP fttpptT PTPT PP#fP ft 
PPPTT t tip P-TTPTPftt PPT HtfP? I prt : pfpppp PPT, PTtl PPT, PHPP PPT T 
PTPPTPP PPT I 




dlSdldd dsb (Nitrogen Cycle) 




* 22.7 ^T??t3R W?Ff 



fe^IDjsfvH (Heredity) 

• 5fT^r SHdldld tH-tIMJHI VR qt yfetTMTi ^TIWM (heredity) I 

• tr^t **Mdchl f| fel d d 1? -H I fT 4Rd>i|ddl4 felfeFW dftdfed (Variation) I 

• ^TTWT 7 feffeFFdT N^fed) d"|7 W TR dfldfedlddd '^TOMlt ^FFT fe?TFT 
(Genetics) 'dPl'tS, I 

• TFR did ■H'J-Sc'ic'ii'g ddd Fddlddd d •■■H d Id I (Father of genetics) I 

• Wd feRddd WF1 W HRpfe dfeldldd 3TmFGTT ffe^THWRft ipWpfe feCR" 
feW SpT I 

• Ftferer 'RJ^ST cR Pd M fid ddd^-HI f5T Tfefef dRTRT ^sffe W# W VR 

(Dominant characters) 7 ddRdd d u ld 1$ d L d VR (Recessive character) ^fd^ I y dd d u ldd 
^##TFT cJPT T 7 ^ dRsUdjldd. I W WTTfe ^dddd 3 f^M qprpfe T%fer 

SfffRRTfe cRllRtdH TTR7TT fefer RITW 'flfe 7Rf dddl^ RRT WFT fefer 

d<sH5 r «l I d'ddl 3FfeT dlddl$ T 7 TTdT dlddlS t did d£;fed 

FfW I 

• qp( dfelddd 5fT%fr rdd+l Pbd'ldl^M (Phenotype) 7 SIM ddld<HI3 dqtq 

dfelddd few (Genotype) I 5Rrlr Tt 7 Tt T9TFT 'AW 3PFW Pbdldl^M WW 

W ^ Tt #trtfi fedidi^y apfer qp Tt fm wfe 3 pfw few apfer 

7 ferfer T?t w 1 




• TOfeT Wf PffeldRT T feTOWT TOWR Rife TOffeRTt TOfefeg" (Hybrid) TO 

few fefea5 I Rfe Tt TOTTO RTTOTOW W TORT cr?TTR TORT TOTOTHRT fR RHRRT 
4ld SRRT !Ra5 I 

• fferfer TOT TORT TOTOTRRT TOTOTOTR (Allele) I Rife : Tt R, T RT H!W[ t T t RT 
TOTOTOTR T fR$ I 

• TORT W RWT OT TOW WHRfT TORT f W fewfeTO TOR fefeaS' Rife : 
TORT 7 wj tTO( fewRT fR TOR WlfT?%R TOR fe TOW RTORT W1 RRTfRl 
W WmfeTTTT aj I 

• RETORT RRWfe RWlfeRT TORT Wilt WTO?feR TOR (dihybrid cross) RfeR$ Rife : 
W W1 feR TORT TO T RTRffeRT #RT feR TORT RHR feR ffe TOfeRR RRRRT 
fecfel TORR 7 #3^[ tepi Rfe T?3TTdJ TORR RWfe TORT apT I 

• TOTORT WiRT RTfe RHR % 3JFRTO1 PwRlfeld RRRW apT : 

O RHRHT TOR TOR TOR fTT TORfeR WTT WlRf TOR TOTOTRTOT eTOJ T 
RfefeRH RfeH dPcbNId TO TOTOTRTOT Tfe RHHH fefeaS' I 

O TORdTOI TOR -HpRpfeT RW# RTW TOTTR dPcRa), I 

O RHRRT felTOT TO fefer RRpWT TOT efe TO(RT |R1R TOTOTRT RfeRT fafe TORT 
RfeiR^ I 

O RHRRT «rt ferffe TOTOR TOTO |TO TOT TORT TOTTHTOR TOTRT RfeRT HRT 
TORT TO TFT Hfe RTTO HffeaS' I 

• HWRRT pRWTTi PdHplfeld fen TOW TOTOT dPTO'a) : 

O TOTOT TOTRT few (Law of dominance) 

O TTO^RTORT fTOT TO <d -sP I TO TOTWRTRT Pi TO -H (law of segregation or law of purity 
of gamete) 

O TOTTO TOT TOTTTORT PTTOT (Law of independent assortment) 

T TOR TORI few (Law of dominance) 

W few TOTHR : "RETORT feroffe TOW TOTOW TOfRTOT |TO, TO%HT TOW TOR TO 
W TOT ife T TOR TO RW WaJ I” Rife : TOW TORT (Tt) T ‘TOW TOTO (Tt) RHRW 
fero TOfew |TO TO%RT TOW Rt RHRW TORT eTapf RHffe fe%RTOT RRTTOR1 
TOTOTHTOR Tfe eTaRf I 



TOs* TORT 



TO& TOTO 



TOIHHR 



TOlfe'd 



i 




X 



i 





? o% 



R. fftq?T qT ftlq-H (Law of segregation or law of purity of 

gametes) 

m fftqqqqw “1J7 =qq qqqft qifft 4l^mi Wqqq ftlfftq faRTW fP?T ^dPd^H I" 
qt wr qftr eqqfqq qqftqfr^qq ftqfftq qfft wt % fpspr i ddid^ IJ icPi qifq q%qr 
qqqiq qi^r di^Pq^ <$>< 1 ^^ 1 #wij |qr wRd: sqq qqqRT qqrq^qft wftqqqq 
qqr % ftqftqiqfftq t Pqqraqfftq qqqiq qqpm ^ 1 

ursfW sFotr mfez #Nt 

„ Tt Tt 

I 1 x l ^ 

iftPdqrq t t t t 




P-bftldl^P ) dp qqqTq 3:1 (3qqT T #1%) T PHdldl^P)^ qqqTq 1:2:1 (WT W^J, f!|^P?l^ 3pqT 
^ Trqsr ?Ht) i 

3. Wdq 7 P J T yq[< u l=Pl Piq-H (Law of independent assortment) 

qq fftqq stw : 

o 

“qfftftT qrRT qq qf qrqT qqqqtqqq vwn qiJ^n f?r%qqid: PUPiq fqqiq fft qw 
3ft qqqwrq^ ?qq3q qft ^Pid^H i” ^qiqmqft qi eqqfftq ftrat qftftT ftpq qqqft 
tqq?w fq ftraT qqRT fftftqq fftftftqqq q^ qqqft P-bnidi^Piq 

srqqiq 9:3:3: 1 lift qftqT, qiqr gftqp qiqpijqi q%qT J qiqfftiqft #qi) | 















3<*tsm 




fl^sUT 


ranldi^ 


- rftrjt m?<i1 


9 


RR YY 


1 








RR Yy 


2 


9 






Rr YY 


2 








Rr Yy 


4 






3 


RR yy 


1 


3 


• 




R r yy 


2 




^ijPr+1 <t?Rt 


3 


rr YY 


i 


3 






rr Yy 


2 




vrjf<ir+i ?f77it 


4 


rr yy 


i 


1 



• sfewn wr strrtr rPcm* srpt 1 r rna t dna ^rfr # Mrw ^ 1 

• RNA RT RT RR RRfl R PcM <b RR (Ribo Nucleic Acid) #T RRfT bRdT RR Prr 
'RRT T W yiPddebl ffSWi RT W RR5 I 

• DNA RT Rj pitt fe3TfRTTT?R RpRR? 3RR (Deoxy Ribo Nucleis Acid) tl I WT 

RR 7 SfR^R SIR ’ITR? I RTRT R=)3TTR pRR RT RRTFR %PnR RR 

» ^ W RR 3TTRR RT RRRRT Rl^ I 

• RRT (Baldness) Pd RDM I 3RJT (Colour blindness) 7 ffRR#RT RRT RR Rdl 

bl^RHI RR fRR RR RR RRR RI^RRI RR fR$ (1-2 % RRTRRRT RfR) I 
RT RTRRTR Sex-linked diseases RP'IR I 




g. totofti giftr grogg : 



1 TOffaFgFF ctjffcbvui TOFF % FT ? 

1 RffaTOFF tototft ftot i FTfTOi ? 

3 . f4Wrfi toiPif fr tof wr^Mit ft fPtfs ? 

V. f^FFTFTOFTF FTpT TOfFroTTORT fTOTfTO j | P Mchl aj I TOfFTOTTOFRFF TO FpT 
fcFFRT I 

1 FTFRRRRRT WI TO TOFF f^FFTFTOFTF TFfgFFF «5 I TOf FTOdF TO TOFFRT I 
3. FTFRTRTTOFTOFTF FtITOTTFT TORT fTOfTO FpRFF «5 ? TO FpT PddfTO I 
fVdlTOFF FTOFT ^FFTFTOTFg TO TTF ? FRRTTO I 
R pTOFRTOFF TO FTOFT FTOTFg pTOFF I 
V FFTTOftF T F#J#F fTOFTFTOT TOT T FTTOIT TO FFTO FTTOJ ? 

Fo. FTTTOR FFTgTFTFF To F=RTFT RTOTO TOFFRT I 

'll FFFTOT TOFTTOFTF FrfFSTTFT TOFFFTOFTOT RffTOFF Tg ? iff TOT FTTFTOFTOT FFF 
TOFFRT I 

'll TOFTTFTO 'FfdTOTFF TO FFFTFT RTOTO TOFFRT I 

T3. TOFT PlTO ^ FFTTOT #F#PTRT TO ffsftdT FTO TOT FTOTOT FFFF3TTFT 
TOFTOR TOFFRT I 

FY. TOFT fP-dpRI T TOFT FTOFT TO FTOTFT TOFF TOf FTOTOT FgFFFTdF 
TOFTOR TOFFRT I 

'll FFFT TOF#FTFTT TO TOTTTOFTOFT FTO TO3TTFT RTOFTO TOFFRT I TO TOFF TOT 
FRFTFT TOTFTO FpT f^FFFT I 

13 . TOlfTOR TOFF FT FT ? 

F^. FFFftFTOTFF srtpTFT FFTO FTO TO |F ? 

F=F FFFftFTOTFF ^ffgFT FFTO FTOTO TOF |F ? 

'll TOTOFF FpRTFT f^FFFT T FTOFT FT% FFTOF TOfPT T FTOTFT TOfFT TOTFTOTTO 
fcCFFRT I 

FO. TOTTFFT TOFF FT |F ? 

FT. FTO TOTTFFT T TOT TOFTFTOT FT TOFT ? FT% FFFTFT FTO T FFFFFTdF TOTFTO 
f^FFFT I 

H. FTO FFRTFFT TOFF FT FT ? TO^t T xfFTFF F?f=RTdF TOF" TOTTOFFFFT TO 
pTFFRT I 

^3. TORT FTTOTOFF FfF'TOTT f^FFFT I 
^Y. TOFT TOF FFFF FT FT ? 

K. FTOFTfTOFF fTOfTOFF FfF'TOTT RmTO_ I 
^ 3 . TOTORT T TOTORT fllpR TOFF FT fF I 

FTTOTTO ftTOTO TOFF FT FT ? FT FT^T dPFTO | 

T^c:. ftoPtht srpRTTOFF TOF torff fto fPto TOFFpTFTOF ft FpTFF | F? ? 

^flF F-FRTRTFFF Fp"TOFT f^FFRT I 

O' O -X 

30 . TifTOTOTOTF TOT TOTO FT FT ? 

31 ^TOTORT TOFF F^T fFFSTTFT TOTFTOTO f^FFRT I 
31 TOlPdPbFRTF 7 fedl^PdP-hF9TTOT Ff^TOTT f^FFRT I 

33 . FTF^fFTOTO TOTOT FT FT ? TO FphFIHI^ TOTOFF FF TOFFftFTFF TO TOFFRT I 
3Y. TOT f^WFTOI TORT FTFF TOFFpRTTO TO TOFFR I FTFF1TOT TORT TO 
TOFFpRTFF 'FpTFF ft |F? ? 




3*.. WTFT 7 WII'JIsM # W ? 

O O O 

#W PdHiX I 

-hu^hh sttwtt ww wr wfrFR w ww fX ? 

Is. WW 3TTWTT OTW FTlf^T WW % SjTWF dfesTW fewtHT I 

W T WT TpiMli M MM did I 

vo. RbHidisjq t df^w f^fra; i 

V'l. few (Hybrid) WTT # i\ ? 
v^. w WTTW WT7WT qfHfW pHdld I 
V^. WWffe TT WW # #7 ? 
vv. ^Twr?few w?r ww # #r ? 

V*.. WWT WWfTW ffew WW # #T ? 

A. ww wft snt #d^ffen fewpX i 
WWT Wf^RWFt ffew feww I 

C O -V 

Vc;. WWT sw WT MW[ ffew feWH7 I 

o o 

V^. HjfefWb ww dfesrw feffew fT ? 

K.o. sww^fcwwFT few ^r ^ 3 tw w PrwX; i 

wrr tft (iaiu*r<fi 

TFT fe (eF). 'TT^tWT faTERfeTH ST^r # ft ? TFT TT#TF^t l*^cMldl Tjg" TTOT 

I ’T# wpft ^IIHh fi+3=v) 

71. ifWW WW WT 7WW ffew WM 1 'W TTTTT (RR) T TTdST WT (it) W ’TW 
WTW fTT 1 T%W T dWT WFIT WfWT WRTF fefeiFjpT ? W Wd W 

wfX i dwr wrafe Pfe%dr#rr stwft #t ww" hh^ih ( ( \+^+ox=^X) 

WT?" feT. WWWfT’T WsfeTW, dldfeMd TT WTW Tfe dlddMd WW ®W 

Tffeww dlddl-dd fewfePTR" 'dfX I 

TTWfef WFT 

WW WTRT WfFfTW WfT dTWSi I 
^Hldlcbl WRT 

Wit WW FTffe wft I 

felpTHdfe FWT 

W f WfT FW? T eft WTWWfTi fST ?|WX I 
ifWW WW WT TOFW ffeWSTWTF : 

o o 

1 7%FT WRT W WTPTeW WWTT SjlUMfe, fer%¥^f fWFT WT eft 

WWTPTfW WW WFT ^dPd^d I 

WT WT W W% ^ WcT WT W W% WW : 




1 



TT?: 



3fT?rt fiurfl X SrT? ^ 

(Tt) (Tt) «* 






f*T3(n? 

J 



4 - ^ 

3TTFfr f«r^3T sn^ff f«r^T 

(TT) (Tt) 

Trnr^t | j |- L -p 



F.am . 



(Tt) • 



^lW) fSTTOT 

(tt) 

i 



F ^T 7T5 3HHt W3T ft3T »T^ TT3T few f53T Wt 

5X3T . 7T5 irn-ft (TT) few few 3 nrft (Tt) *j?t rrs (tt) 

ftr* 21.2 

r^H'ldl^eh TTTTT : 1:2:1 [WT TTcfT, !T?fTT TT! T WT ^RTT] 



TTT ^ ?p. ^ftT, W, WMI T TW? Tift TTFRT TW - T3TT WT 'WTTT dHITH/lT I 
f^TTTTF^Tf cp^flrn ^-Y TW WTRMWT W TTft TTT T% TT WT # TTTT ? ft HITT #PT 
TTlftw I p+^+^=V] 

W. WFJ Wftrft # ?t ? ^FTT J tt) ^TWWT wf TprfTT wt ajld< W «FI# % WFt 

Wit I Wt WTT ##> BtTT ? ^TT WTTWTf WWW TT ^ Tfa tgR^T( I 



[wu=tui 



TW TTI iT WTT 



W -*■ TMM1 ~* TT ~* ^ftT 



cPlftTkftcH TTTT W THT 7TTTW |T$T I eft TRWT1 WT wftfTTT W ^TTTdfWT 
WeTTT fTTFTTTT Tft Wrf -H Rh cd | W3t? I c# Wft fftTTTTWW TTftWT ^-Y TW 
3RRIM TTrfft TTTTTft TTR TT fT? I 



ft HITT TfttT^T 
fWTTT 
TTfWTTT 
feftpTT 

TTTT 

WT 



-W 

-TWTTTT 

-pRtsirtt 

-TTWlfeTTT 

-THT 



T. TTTTTTTTT WT T TTT WTTTTT WW TTTTTT TTT TTM1? TTT°T TfW I 



PhhPtRsM TT?WTT TTT TTTT T #fl TpRF^Tlft TTFTTTTT TTTT TTT WPI fT 



TWT I 



m 



% cfSMT T tfr ft WT ^FTF^ '■ffW If X I 



7 #7T TJTJTF^ WRt cf^TT ^TT W ff I 

■sp *js tfr 




3.^. t his^Nh Mri^t stmw ^fsX > hXO+1 














W). RNA T DNA TIT WT? 



W TT?^ I 
cTTTT TfW ^ I 



3TTT it^t tt ^T n;^ it 



T. TW v|^s|M TFIT TT?^ I T. T^FTT Ts W rfy^ | 

p. ti* fXnrr tPtttt Tfw ip^ i p. tw I#pw i 

itttt WKfag ^ trtt w tftt tt ^ tpt tttt syXr ^ i Xr s 
tr: t trrr ttt: fspsr TfyfXr, tt^ 4idcH ^t^tt? TT^rpft ^rXr ^ \ 

tspt v.pf). ^r tjut ^ ^ Tprm- ^r ^tX i srnprT wR 

#^r % ejr^r ifartzr h^X i rhr=vj 

(w). ^ j IXH i °Hff+<ui Xt p^dr 

R+<U=3.*] 

d^ci y : 



(TR W Tyuy 7 Tpry Tyuyryy wr? : 

o 00 

TRTT TFT 

P W Tyi^y fan (Id d IJ lX T^TTT 



ddlcH Tyw q%7jT 3T8TTX 



f TfcTTHT 

3TTTX Tl 



Tycyy Tyuy 

o o 

'l. Try Tyr^y y^ry rpiTpy syy 

WTT TTX 1 

p. TTtX 'TTTTT TTstfenr y^ry Wf5 
W<H T <d I $ Small form TIT dRsj^ | 



TTTffy PpTT W 



T^T TTT '-bH TTT 



WTT ?W1 



W5 TRycfT ^TTeTTT cfTTry ts 






"SPR SC.cF. 'TftWTT I cicT I^PT cTSPTF^ (cpf) 

fa^fX : 

• '3l(U<X f^fr ^ fT% SR^T ^Hld *tRT ^ 

• WFT 5fl#5i^it Tm ^TT <|fsftdT y^dl X I 

• ^ifk^nf Wrt eb'oH'l^i dliil, 4i)eKils||d *TRT ¥f I PUm^] 

W. (Mutation) % FT ? # ^ it ^ *TW HHlfechd f£R chl^X | i|u^<£l 

fow Rlte^X i [VR+n. *=*.*] 

ddfr Rh). TJcf TTfR 7 wiX ch^lN XfdiW spTRd' ^%WTt 

• ftTRT 

• ^RdR'Idl 

(W). X "^Tfr^RT STEfPPP ildldlddr ##M TRT d-dRldl Ffed ^-STRTFIT WRhT 

PddM y chi v chi tjut ^MT'I ^yfWd (Mutation) I 

^trptr 



34A* 



nz** 

I— aoA*— ♦). 

Ru^cdchi wtewf PwfTSTdW, “^n%h WhT 7#T dl-dldl 7%^hT ^hR^hF^ X^RF PWFT X 
37PTRT Xdd^d I ” ddX cXPR WfcTPhT fiRT #T '^fX I 
(R). 3 r^irrpf Xt wit gggfg (tgrtgjX : X7raR7rre) 

').(^) XldlRlchd ppiXil hP^RI XXr 1 t TM^Pf ildfX fid Xr ? dTf 
R^chl^^l F#f#3ndT 777^ cXX I [VU+^Y 
(^). qft wr fmt Xrr fX X (RRYY) t trst -didPXi fPrt X X ^RTd fX 
’RPR Jld^Mchi ^ - 

• 7%7TT i?FTT RRT id d chi ildfit? dRsl^d, ? 




m 



• RTFT 3FT3?T RFHdl FP RfsbFTFTf F3^ RHRId ^IllFHdlR I P+P=3] 

^.(3n. ffft 3FiF3?r 4idchi fftPto ftf 3Ttr frfff toff i f^^r f^fw rrtft 

^FR-iFITO 3sbFI 'RTF dW^Pf aj I 3F3F FTSTTW fFH gTRF^t TOFF pHFF I 

F 




• F gf^TT^r FTF FIHFF I 3F R%3TF dlPV'TO # RTTTOT f4 ? 

• F yPsbRIcbl FTF FTOdlR I ['U+Vt+°-*=*] 

m ftft wdi rrff fTFTpTOF (LL) t tfrdT wdr ww fTfiPtott an f^n rhtoh s§f r%ft 

T 3TFT 3FTFFFT # 3TOT fTFtpTFTT RpR^H RldRId TOFTOdlF J FT§T 3TFT F9T3F 
PbRIdl^PlF T PTO'ldl^'TO 3TFRTF FTOdlR I 

3(3n. fftf f?3ttft ftot t ftot totftot Ptoff 1 Rf^tiFFT itottft 

W? TOsFFTF 1 RFTO pFFT FTOTTFF TO TO W RTOF RFp f3FTF3F FTpR FTR3T335 

fTO<5 I f^T ? ['U+Vl '■(=*] 

m 3TOTT (BB) T FFT (bb) PI f^PF sbPHTO fTT R%FT F?TFT RTOT RpT FHFT FIT HdTObl 
3TOF ff i|F F3F5 ? FFFIFF |3TFqiq;7feqiIFTI% PHFTdT RF3FF cHFHdia I 
[-R+<\X+R=*X] 

v.( 35 ). ^iif-Rfda rfff 35 ft ? 3^ riririr PHTfaronf ProRid PiiiTOdlR 1 ftrtofff 

I^ivui Tyff FTOT TO FTOT PRsFFRT I [VU+TOl.y.] 
m. TORpHTO RF3F 35 FT ? fFF3F 3TT3TTOT fTOF RTOTO3R TOFT pTOdlR I 

R R 



Rr 


Rr 


Rr 


Rr 



• It 3F F9T3F FTd f^TOT «5 ? 3F3F FFTTFFF3F PTOldlTO FTOjFTF I 

• 3F fFRP FTOF3F 3fT pRFF ? TOF PT3FFT? FFFFTF I [Vt+P=3] 

TO3F Pi HI FIR J RppFIF R r RT FTOTFT WIF FFFFTF I 33FF IMT? RldRId TOTTOTFTF I 
PTOHHdIR fPpRF tcf) WFfPlli FFTFT PF RT^ I fcfF ? pH-TOP^.^] 










(W). few (Hybrid) TOW # FT ? WWT WTOTT (BB) T M W (bb) few WWW !WT WI 
TOW TOWTWFWWTi WITOId Wpf I p+TO^] 

W(W wwro ? wwwfdrofT w( fww w wtoftto i tow TOTferw wro wtoeto i 

wfew ?wti fewferowTi ferorod wfH i pnp+ww 

(W). WTOWTW (Allele) WT W FT ? W fW?W tfet WWW wfe Wf WTOI WW # 

fiw? ? wtwtt www wfed+n tow #1 ten w i p+w*=3.it] 

19. (W. fel%r?fk TOW TOW TO FT ? WWW TOWTT TOTOTW WTffe W % 3JTWW TO% felWTOW 

www wtoftw i p.wt-3=w.i<] 

tw). ^wh tow to ft ? tow fferow w#tfww #w tofiw i px;] 

(i). TOTT (ii). wft 

TO (TO). WWW twfeTTO 'TOTOTTOT few (Law of purity of gamete) TOW TO FT ? TOW #T fcrjT 
W MHTO-H I ffeWlWT ? fefelWW OT W WWW I ['U+'U+V*] 

(W). TOTOTWTO ffeww T wfetww TO% FFTOW WWW WTOFTW I TOTOTW #OT wfe 
OT TO WWT WWW I [Wh'U=3.H] 

° V (TO). fefWT T WTTWW WffeWT TOW Tfefe T# TOTOTOTOWT W TOWTOT ? fcTO?ftTOTOTO TOW 
TO FT ? WP Wt 7 ;pwftw fTOTOFWWT TO% FFTOW WWW WTOFTW I p.^+TTO^.^] 

(W). fW tow wrofewr fro wtoftw i totottot Tferoiro Rmto. i RhP=3] 

HO.CW) TOT WTOWTOT TOTOTTO wffeTWT TOWfe TOTO5 ? TOW TOTOFTW I TOT fWWW TOflTOWW 
wflWTOT TOFTW I p.)(+3=W yj 

(i) TOjfefe TOFT 

(ii) wfefe 

(iii) TOW 

(W). ^few ferro ferwfWFw i rfe r TOTT RWftw i ffew ferow totowt few totofww tow 
fcWFTW I 

(i) TOW WT WWW TOTOTOW fellfe? ? TOW fefTOTWT#TW TOTTOT 
WTOFTW I 

(ii) TOW WWW feWTOWW WT feTTOWT? dWTTO? ? pxT=T] 



T t 



TT 


Tt 


Tt 


tt 



t 





: qo 



di^cHu^ci qadlcBt sfctem z P^anu^ 



(E>) Mit^ 

gggwr : 

WWT E7W, ERIE EF, 4TE FW TH 1TE, #E FW, 3^^4lPl «+> RTEF^ 

^gftgjr iMg : 

^Ft^r erPr, 4h f i Pich ertePeet, #eeete 

#mw<i : 

?PFM dlEW, 3W?T WIT, dFTWT, #W, W#W[ 3“ft TM ERTFR 

w t ttw, w wt#w, Phwf 

(¥). *TF%eF 1TTW : 

dld-H'-RE (Atmosphere) 

• T2#TTf Hf^REE FTEMTf ETEEWT E fWj I 

• ETEEWTETF PdHlPlRsM w ?fWT ETf^T^ ^ ; 

(i) Prw FE (Troposphere) 

(±±) d-Hdr-H u FE (Stratosphere) 

(Hi) ERRErE (Mesosphere) 

(iv) dr-TlERFE (Thermosphere) 

M ®II(|E-H U FE (Exosphere) 



• eteeww fEfER wngreft ehri^I ee f^EEW g . 



E7E. 


dFRI dl-H 


E^RI EEFEId 
EEI$ 


dl'TER 


Eddd 


T 


Ph-m-rfe 


0-16 km 


sfl-Hd 22° C dRsI RdEd - 

80°C 


N 2 , 02,^0 


P. 


dddNRFE 


16-50 km 


- 80°C re - 2°C 


N 2 , 02,03 


3. 


EEERFE 


50-80 km 


- 2°C ^-110°C 


N,0,0 2 , EcRE Rd 

o 3 


Y. 


dl'-PlWFE 


80-720 km 


110°C ^ -1200°C 


He, H + ,N 3 ,0' 2 


'i. 


^1^-iT-Hu^cd 


720-9600 km 


1200°cfw -6000°C 


H,He 



• WERWTT w 3TTETE EFE FI4 )eIF EHWft fTWFEEE FE^ERR TERETE 
Wt? I 



• CFC, #f ddleMId^ PrWT ETEW T dT?JM 3M?W RETE EFRTf 
ETEET EETEEpT I 

• RETE EF TTT#fcFTT FEARER 3RTFR pRE P)Rsld apT : 

O ETEE 9 1 ^ -H I PTI HEFR, TTftfW, «}Mlchl TEW, TIE TpETcEh TRET HEE 

fnr w i 

??E 








O TOFT TOdft TOTOTOT T dd-dTOMW tldlda) I 
O TOFT TOTF ^ «TFRTT TOFT TOIWFFI TORTTOsTO Udlta} I 

o toft PTOFwfr wtt diM^h-H srarte i 

• TOFTF FFFT pRTTTO TOFT TOF FTOTO 3RF MTOlFd TFTTOTWFr FF Hdd ddldd FT TOF 
TOTOt I 

• FTF TO FnPdFd ddlTOFI FT RM IWW Fit 3RF FTIWFT PTTOTOT W d-Hid-t 
d^Flt t wwt WKd Fftej TOT TOFF? tTF TOFF TO gftcf FF 

FfTOa5 I 

• FMdWFcTWd, dl?dd FdFI?d, ftte T TO^FT TOTO TOFT WTTOTOF Wf dl'-MI? 

Ftte TOterof toft shicM i m gfteTFnf stte fit toff fPfsj i toftofft? Fite ff 

TOF teW) I 

• Ffte FF TOTOFFT TOTFTO T tWTO fft apT I 

• F^t Ffte FF TOFTFFT dte tWTOW Pd Hit fed fTF : 

O FFF pRFTORft WTT dlMsb-H tet Ft TOTTOJ teddfe Fta5 I 
O FFF ftte TOFFftFT dFITOFF TOFF TOFaJ I 
O FFF TOWd-FI? tt Fdtetd FFa5 I 
O FFF FTO dtelFTO pRTW FFapT I 

• PtPTOF FWTOMMId TOF fed ft TOF tktlPlF TORT FpRa5 I CO z , CO, 

S0 2 Fife TO W-ilPF TORT fF I 

• ttelPF TOTFFTOFT FRpFRF TOTOFTO Pw TOW a^F : 

O Ft TOTOTTpTTO TOTFFW STTOf TOT (acid rain) TOltaH I 
O SltFFT FTTOTTfFF TORT, dfPT FTFF TORT FRFT fFIH FFF tew-TOpWT FpT 
TO Ida), I 

O Ptedtel TOFT (smog) ddldO„ TOFF TOFF TORTOTO FRpFRF 3RF FFFT Fit 
TOFTOTO-ftF FTOtoPfFT ddlta), I 

O Ft TOFT TORFFTOF TOT FFTF, FFT T TOF TOFF TOTFtFT FFW TOTOapi I 

TOdlfe ?Pd6ld (History of the earth) 

• TOt FT FRTOTOTFT TO'ted FTO Ft FiteWTTFTO tew apr I t FpWTOTTFTO PW 
PtPiF fF : 

O WTT MldPdRidd RpTOTOdl : FTOTO TOT ^TT° N to TORTOF TOTPfTO TORTOT 
teFR Pro; i 

O PddlPTOd MpVcioTOdl : FTORT TfpRTOF TOT TO TOW FTWT TOTOT Pro; tot 

tot to toff TOW totottot toft Pro; | 

O TOTT 'TOIdPdpHRd dfiFTOFT : TOT PP°^( TO TOT RpFWTT FF ATp.TOTTOpTOT t 
W 3TF TOTOTOTO FdTRFT Pro; | 

O TOF TOWJr RfPFgRTT : TO RpFWTT TOT TO TO FTO pRF T TO |TOIF 
WT teFT apT I 

O 3TTFTTO dddlNId TOf FgFFF[ wter TO TOTT FF dWd gfteTOTO : TOT 

Rprowrote tot to IftPWtoft tottot teror Pfto i ftott tow Ffw 

FTO ^ FTWTRT TOFTORTOFT PFTO I 

• to^ttot wPteRsi ttottotoft tfpF t fhiiRtf tWroroFFT TOroront ^rtPtf totf 
toPtft fPw i tot toPtfrtto Mtof ?tof, tot, rPtotf j FTFRTO TOpgRFT aj I 

• ?3TTF TOTFT FRTpRF TOTOT TOpWFT Ft TOFT 5TO FTOTTOd TO TOT fWRTFF aj : 



m 




o 



TTOMISTO (TOTH TOT X TOTOF V30 FFT TOT TTOTOTO) 

O TldF-dl^TO (X TOTF 130 TOT TOT TTOf# ~RX TOTO TOT WTOTTT TO) 
o TOf^TOT R# TOTO TOT ^ ^T TOTO TOT TTOTTO) 

O t^FR R.F TOTO TOT TOT Tf# XX TOTO TTO WM) 

TOT TORT TOTTTTT fTOTTTT FT I FTOR ^TRM^cT RRTRT aR : 

O RrMRTO (TOTH ^T ^X W TOT TOT TO, TORtTTfRT TOFT) 

O fRTTTRTO XX FTCT TOT TOdRsI X TTOF ^o FFT TOT TOTTOTO, TO^TOTFTOTOT 
O TfasTOfTFTO R TTOF X° TO TOT FT" ^$T X TOTOF ^o FFT TOT TTOTOTO, 
FTOTTOTOFTT TOFT) 

O fiRT#TOR (X TTOF ^O FFT TOT TORT TOTTO) 

MpTIF TORT TOTTT fTOTTTT FT I f^RTTOIFTO TTOTTF RTTFTff 7 TOTT# TOTOT fTOTOTTF 
TOTTOR TOTOTfTOTTO, TOTfTOF 7 dHP-HTO T# fFTTOTT TftTOFTT toPfJTOI yj I TOT T# 
^STTTOTFTO TOTTTF TOTTOFT TfTOTTOTT toPF'JTOI aj I eft |R TO#9FR, 3TTF#TfTOTT, 
Pto^TOT, fFTTfTTOT, PhRhRhPt^H, TpTOTOTiFTOTO 7 '-iP-pTO I 

TTTdT# TfTOTFTOF FTTTf#T 7 P-TOdlfpR TOTO dPHT^I TpTOTFTOF TOTOTOFT FTRTOT 
TOlTOTTOr aj I # fR T#TTOrf#T, FTOrf#T, THlRdRlRdH faTOpR 7 PRtoPr I 



TO# TOFT 



TOTTTOT 



RTOcT TOFT 
TOT 



sMMff 

fcTtPFR 

TpTOnpFR 



TOTOTT# 


- 


T fPh TO 

o 


TOT 


- 


TOiPhTO 

o 


TO 


hRitoPh 


FpFT# 




FTiPh 


FpFT# 


dlyfl 


toiRttoiTtoh 


FpFT# 


■MlfTOTO 


PRtoPh 


FpFT# 



TOTOTO TddM-HI TOffTOFTOTOT TO#R TOT TT#T TO TORT TO% TfP TOTTOTF % #TT 
TpR$ I #TOTO?TT TOTO TFTT TOT TOFT TOFTaJ I 

TO#R TpTOTOTO' 1 " TOTO# TddM-HT TORT TOftTOTOl TjTTO, TO# #TOTOTOTTOT T#t TO 
fT I TTTOTT ? FpRT TTFTO TfP #TOTOTFT % fT I # #TOTOTFTFTO fTR 7 TOT 

ttPt to 't tot ftor i 



#TOTOTORT TOoTTO TTOT TOTFTOT TOTpRTOT TOTTOT TOTO TOT TOTTpR fT$ TOT 
TOTKTT TPTpTTO TOFT TTp'RTTT PTTTOT TpHRT S I 



maw 




• cHSHI T MdlRd-M-Hchl PpFTF fPPfFRRF FR FppRR: FFFjp- FT I FT MfR FflFFF 
FRpFF yPsF-lFF<P FFT f 4)HFI PFpRT FT, Mtew RRefpRTR f^R^T W 
cHsFII T FFTfPrFRF PtfTF FRF FT I 

Z' O “s 

<s) S-H I u -^ (The Universe) 

• FdMlPHcM nRF? 7 RRJT9T RF FFT FTRT W 3TTRF#F pRFFF pRRF 

FRF FpRa5 | 

• 1 FdHlPpFT tRR? = 1.5xl0 8 km 

? 1 FRFR FT =9.5xl0 12 km 

• 3TRT FRTFRRF pRTFT FRFRTF FKTFR FpRaJ' | FFT ^FTFRRR; FPdFPPd, F-RlPl T 
3FFTFR Fp pTF FFRRFT fFapT I 3TRFTT FFFT T FfTFRT FRF FFfFF |F I 

• 3TTFT9T WTT FFTT FRTpP FRFRF FKRRF FT, FT P*R FTFT FRFFF FfP FFa5 I 

• Rp) FRTFFFF FFT TTFF FFT Rp fPPpRF FRF FTTFRF fF$, TR FIT? FTFRFT 
FpTFJ I FFRRT, TRFFiPt, FFT T ftPRF RppTFF WI TFT FTTFRF FFFFFF fF I 

• FR T FRF dP'-lP fT 3TRF?1pR pRRFRRF FFFFT? TtWFT FpTFJ I 

• FRF dP'-lP 3TT-3TTFFT RFFFT FPFpcH FRTT 3TRF?flR fP^RFFTT? TTF FfpR'S' I 
pT%^cH FTFTT i P^pcpl TTFRF FFT FldPd I RFT FFFF FTFFTF TFT I PP TR: FT, 

FF, FPP, FFRT, FFFpP, FTpT, FFF F FRT I 

• pRR, FT T TpVff R 3Rpp 3TTFF#R PP^RFFTT? FRF FF (dwarf planet) 

FpR? I 

• FFFF dP'-lP fP STRFpflR PRFFTf FRF (satellite) FfFaJ I W FRF FRffP TF ? 

FpRT F? PcfP-HFFI eRjJF I 

• RFT yiFprlF FRFFF FpR W RTF 3pT I FST T RRRF FRF apT I RSptFT 
TRFTF T FFFRF d^RTF FRF apT I RFT F^P FFFfpRF %}3 RTF, FTpRF RFRFF 
^ RTF ^ RFTFF T* RTF TFFF apT I 

• FfpRT FRTFFF FFTTRt FWTRTT RFTFRF STRfiPTRTT RTpPF J|P^RI apl I FTT FfPTF 
FRF RTpFT FTFT Pff PtPrt FTF^RFF a^F : 

O fttPPf RTRT ^ ftf 
O RRRT FRRP '■frfFRFFft 
O FRTT T TFFR 

O 3RF PPTF FfPrMjFRTT pRRRfl 

• PRRF FTFl rft RFTT FTT STTcFTTflF PFFFRFT FTFRi FRTFaJ, FT WM T FFTFpTFT 

FTFFFT PRRTT FFT FFd%F %FRT RRT | tr[r yyf rr ^jt PRT TF FT I 

• FFRF %FRf ftr FFFWt Mf RF (inner planet) '#1^ I RST, W, T WM 
pfTpt TFFF |R I 

• FFRTFF ^FcPl FT%7 RTF! TFFFFT TRTFFlf FTfFP TTF (outer planet) RpRaJ I FFFTpT, 
FTpT, 3TRR 7 FFT FRF FFRFFF |R I 

• RFFT dP'-lP fP# RRTT RFTT fP FRFRFRF FFFTTF FRT (comet) RpRaJ I FT 
F^5 TTRT FRF RpFF JFTFaJ ?FRF RTF FTipFR WT PTfFTTF RFaJ FFTT i RIFT 
'#Ra5 I F# RIFF FfaJ Fa^F MF FTpR |fpF^ I pFFT FFF, Ffl, FR 5 , FMlPP, 
FTRR-F^TRR, fFTFFR FlfP F# F^FTFRF FTTFRTFF |F I 

• FRF 7 r?rf PFF FpT FRFRFRF FFF |F I 




RRdR RRdR RRR 3TTRR#R Fiw dlPTURI W1 7RRT RR RsftdTT TOW!! % RRR 
^T^TTIT MftdPld fdRJ I dft RR^t R^T RTdR RRT RTRRTJRRRT ftTR^TR RTRR T d^d'HJ-d 
RT? RR 1 " ^ RRRrf RRdRfW (meteorite) RpRa^ I 

dTHTTR RRR, RRR T Rdl? dbldd ^bft RpTR? I 

PdfRR dFl^R fRRRT RRTRdR R-RTRT ^RfR RRdR apT RRHT? WWd RRR 
RTfedR RTR RRT Pr? RR RTR- Rblt WP =5#RFR$ I RR RRRT RR pRRdR 
d IHsb-H 'TPd R^ R? Rt^r fR$ I RR TRRdFl dl'Tsbd dTR RFdRT? RTRRRdT dlWW 
RTiftdT |R? RRRT? RTRfRTR RpRa^ I 

RR RRfT RpRTRR d-HRI dTRRTR 8xl0 6 °C RRa5 ?RRdR RR^tR RTRRT RTdR ?T?fTRRRR 
RfcFRRRRR RpRRRdR ^qfdRRRRT 4 ft =1 Rid fRTR 'd? RTfed RRTR fR$ I cRRRlt? dTR 
dfeR RR RRJ J RRTdR RR fR$ I 

RR RTTTdR R^tR RTRRT RTdR Rt ?T??TRR RftFRRRRR ff#TRR RftjRRRRT dftdRld 
edaJR, rJ^j rRrrt RTRRR flftpR? rR RR RRTdR RR RT% R^dRI RRfRR? WRt 
ddl RRT '-bRd R$ T RdT dRsl'a) I RR RRHT? RdT f^RTTH RRT (red giant star) RftRSJ 1 

RdT ftTRTR RRTdd R^R RTRR dft'-lft RtpRR RRdR RRTRRT? RTft" RRRR RRdR RRdR 
RRRR RdT RRRT R^)R RTR RTdT RRRTR RdT RTR (white dwarf) RftfR$ I dft 

RdT RTR dlaj RRR dRRT RTR (black dwarf) dR RRRT HpdPld TRa^ I 

P# Reft PRR RRdR dTRR RRT trg- dRRR RdTRaJ RRdR R^tR RTRdR ftprgdf dft'Tftdd 
RRTdRT? dFR dl'Tsbd RdPdRT RRT RdaJ I RRdR RTRRRRR RR RR: ■RpTR R T RTRdR §R 
RTRR5 I RR He RR -RpcM R R 3RT RdTRRRdR 'RldTTR^RT RftdPld ft RRTRT RTRTRdR 
^TftfRRR RRTRapT I RR RRRTTRT RRRR R^R RTftfdRI^ RdR dTRR RR RRddT TRRdR 
PdHbld fR$ RRRTt RRTRTRT (supernova) RpRaJ I 

dTRTRT dTRRR Pd^bldd RRRT ^ RR WRTRTRT Pd^bldd ^tR RTRRTR ^ 1 ^R ; 

RRT RTTRTRT Pd^bldd dtaj R^t RMt ?#R I 

WdTRT [RRTTRR |R dTR df^ ftr# R^t pRR RRdR PdRT J Pt^bldd dtaJdR pRR RRRT 
pRj^cPl %Y rPr 3 RRT RFR RM 7RRT RR ^RRf Rtr^R R^t RRRTRRR RRR RTdTR 7 
gdTRdTRRT RTRRR RHR7 SRTR^ T RR RRRT? "RdTR RTT (neutron star) RpRRsJ RR 

■Hd cl I <1 I 

Rf^ WdTRT [RRRRR dfa^ RRdR PRR RRdR PRRRT ^ RRT RRT R^t RTRT RR FRRRT 
%RT RftT % R^t RRRTdRRR RR rRRR RRRRRT? RpT RRdR f^R I RRT RR fR^TTR 
dTRRT? dRRT fa^R RT (black hole) RpRR^ RR RT% RR§R fR<5 I 

RT RR9R RTTRT RpT RRR-Vr^pt RSRRR T RT?Rft dIRdRRI RdftdPddld dRRT fa^RRT 
RftrRR RR R^Td RR -HpR^, I 




v. stwrttoi wiftr ggggg 

T. diwFdTO toto d^^-^.chi toto Rttotfrt i 

R. WWft TOT FF TOTOTOT TOTOTT ^ ? 

3. dld-H u ^cH chi TOT FFTO TOTOTOTOT TOTO F^ff ? 

V. dld-H u^cH c^l TOT FF TOTOT T TOTOFTOT TORT TOWTOF? Flfd^ ? 

'i. dldd u ^cH d^l TOT FFTO ?l41dl^ few FRftTORTO F"d I d d I ci TOITTO4, ? 

R. d I d -H u Fd TO TOT ri6dl§ fringe region M Pi fRto, ? 

RlHTO J FdTO TOFF TO TOTOTFTO TOTO fF ? 

TO TOTTO J F<dTO FTO FFTO i dt TOTO RTOTO FFTOT WTT RtRtW ? 

V RfFT FTTOF TOFT # FT ? 

^O. FF TORT (green house gas) FT 3# TOWTFT FTOfFTOFTO ^FFTTO I 
Tl FftF FF TOTOF (green house effect) TOFT # FT ? 

<R TO^TO! TOT TOFTO TfPT FTTOTTOT TOTTO FT TO#dTOTOT FfR TORT FTO 55 ? 

*R TORT (smog) TOFT # FT ? 

HV. 3TTTOF FFFTF TOFTOT TOTTTOF TO% TOTTOFT TOTTFFFTOTOT FTF f^TFRT I 
°li(. TOTOF FF TOdPHd ?RiF TO% FFTOFT FRflFTOTO 3RFFTO TOsFFTF I 
'IP. sTlddlPl TOTTTTOT TO% FF3TTTO FRflTORTO TOFFTO TOsFFTF I 

W. TOTOF TOFT # FT ? TOTTOT TOTOTF fRT TOFFFRT I 

^TO to4RfT FTOpTO TOTOfJ) fFFFTOT TO% TOTOTOdT fRtototoTTFTFTOT FTF f^TFRT I 
'IR. ^RTf^TO FFF FTpTTOT TOFT # FT ? 

RO. pry j FFTFTOT fRtfTTO pRTFRT I 
W. FFTFFFTOT FTF T TOTfcT TOsFFTF I 

TOR totTO # FT ? TOTFTOF FTF T TOffoT TOsFFTF I 
TOT TOMTF MRtF TOFTTOFFTOT TO FtRTW ? 

?y. TOT TOFfTF FTOTTOT TOFTFWFTOT FTOT TOpW, ? 

?X. TOT TOMTF TFFTT%FTOT Wf FtRtW ? 

^p. RtTOTOFTO TOFTTF toRtTOFT RfTOTFTO dlT^MTOI ^ ? eft pRTOTFFFTOT FTF f^TFRT I 
fFTOTOFTO FFTOT mRfIFeWTOI FTF TOsFFTF I 
^TO MRddldl^TO 17 TTTO fRtoTFFFTOT FTF FTOFFTF I 

d-dleidP pRtoTFFT? toRtTOFT FTOTOFT toRFFTOT ^ T R) TOTO fF ? 
pO. dRrof) FfTOTFTOT FFTOFTOTO FFT TOsFFRT I 
V\. FTTOfr J fTOTTOT FTOprd TOfTOT FTOTOTO dTOF P<TOT ? 

TOfTOT 7 FI FI TO FTOprd TOFTOT FTOTOHT FTOF PTOT ? 

TOW T TOTTOTfTOf dr'-lPrd TOTTOT FTOTOTO TOTTO PTOT ? 

^RtotoRft TOTTO TO FT ? 

4ldld TOTTOT RTTOFT 3TTTOF dddlddl RfT TOTO % ? 

^fTOTOTTOTO FF 3 ^ ^f^TOFTO RfTOTFRT I 
FPTTTOTOT FfTTOTO f^TFRT I 

3TO did TO (galaxy) T FTOITOTOFTO (constellation) FF3TTOT TOTOFF TOTOFTTO I 
TOTO (meleors) T TOtoRfF (meteorites) TOTTO1 TO ^T ? 

VO. Rtf TTF (asteroid) TOTOT TO FT ? 

V'l. TTF (planet) ? TOTO TTFTOT (dwarf planet) TOTOTOTT T TOdT dddlddl RfTOTFRT I 

v^. q^dldTOI tot 7 FTOTO yRrodl RfTOTFRT I 




y^. fX w srrm X Xf fwt # t\ ? 

yy. wXr Xtftt XX 1 

Y*,. fX OTW^ XX FWT X fXdT XFTFF XdiX I 
Y^. TRTf XTRT rfr?T (red giant) <+>*( fl FT^ ? 

y^3. ftt wr t Xt w *Xt X ipr ? 

Y=i. wwtt fX w XrX ? 

Y^. WT WFI XTFTT PdFX I 

K.o. cpfcTr faXr #w XX i 4 t fX w ? 

SOI. FFT faXi s#W X # X X ? 

X. FFTT gTOT dcd<^ (H| FlX 3TW7) 

'l.(^) XfXX¥ X FddHF tp W^, fX ? XTO flXt # ^sNtHT WTX^ 

Xj,X i cn^u^^i Xtarf fX X ? ^ RtXdi <XX I 

ru+vu=*] 

(W) ^M<dX *Xr # Ft ? ^ AU FW X fXt ? XpF T ^XdKlfX 1% <|fsX 

fX^T?TT XX I fl+X+^X*] 

d<rd< : 

'l.(F) ^ddHFI MX fXTTTFF fXt sfX 7 FiR#d FWFF X X 3TFFTFTT X 

FTFT eXi X XT FT X XdX W X, FT X TOdcFT PX FWFTT 
X -dddM F I XT -dddM X FWTT WTFT (FWT sttXt FT Xfr X W 
XdX X FF'FFTT X XXtF X TOddWTT W FFTsJ I 
#R WFT FirfX X#Xt apT : 

'I . WPT FFTFT XX WTT MX I 
WRT WTFT AlXt WTT MX I 

wX XX fx Xft tX wMt X : 

*\ . WTT MM MXXt WT W ‘TOFT TRW XlT WTTpFT ip? I 

WTT MX TlX FTF FFT X FT p T ^ FTTFT X fMX fMXt F#T 
WTFT MX I 

3. WTT W 3TTFFT X Xld WT TTlM jMwXr Xw TTW MX? I 
(F). fMMTFT FW Xw TPMlt fFTM MX I WTFT FT X X™ ’X I 

W AUFW 1.5xl0 8 kmp? I 



fXw j fXiwi w 



fkjmz 


WJWT 


% WPT 3TTFF FF X 1 " 1 


'T. wPr sttXt FF ^ 1 


d. TOT H^a>/ FFTT WTOdT FTTfX | 


d. F FTFT FfTF FdT FTFT FFTP" FFTT 
WFTT FF5 1 






TO(«R. fpRrPtPgro wrr titotot to% Rwtpcii TOfgrg; i tot#tto tottottoP mcmR-to 

toto ^fMw gxTept ? tptpro toit Rhrttop tot^ torto tottoto P^qidwn t 
gp i tot TOgror gfe: i ai(+o.i( + ^=Y) 

?ro dKi'pM toPtot # ?P ? swr tPtgwr ^r cnrr^r sr^nfcr to^ ? TOiwr TO*rt to^ ? 

H+o^+^a) 



TOW : 

(35). fpRTPTOtfTO TOTTO TOTOT W TOWTTOTO PdHPdRdd |W : 

'I. TOdPrd T pTOWT I 

TO TOSfP T ^PT&J I ^^^^1 ^rHprrl | 

3. »W^f[ RspTTfT I 

TOWpTTO -HlddTOI TOdPrd dPHd^l mP>4|^-HI TOTOT FT I 

TOTTOW dTOTO TOW ddldd TO TORTO MW TOMTOTOWT TOITOTO, dl^dlddTOI 
TOTOTTgW^ TOTfc fTO I TO TOTTTORR5 TOWW Rrftw TOTO T WTTTOpTTO TOfFWf 
TO-NHMId TW$ I TOTOTOT fWTO T WTOW TOWTOTO felTTOTWd eM'S' I TOT TOWM TOT 
TO TOT TOpTOTO'S' ft TOTTOW TO fWTTOTOT TOW TORTO TOTO pTOTOTOTOTTO % FT I 
(TO) WTOP WTFTOTOT RtTOTTO TOTFTOTF TOTTTO 'qfTOsJ I 
FTMT TOTOTOT TOTTOTTOWTT TOT WTTOW TOWTTO TOT^ I 

TOT ftt TOtf fW TOTTOT RtTOTTO TOW WTOPTOT PTO-bldd !W$ T PdWIdd ^ WTOT 
fW WTO pTWTOT RfT TOTT TOT W WWW TOW pTWTOT TOTTOT TOM 

WTOfTOT TO#T TOT tP fTWFTO TOefP TOT ftTOlltWTOP TOTTOWTOT STdTTOpT T TOM 
TOTTTOTOTF ’TPR TOW ftpF, TOTt TOW fa^TOT fWFT !W5 I 

TO(to) tpfPror TOqfcTO tottop toitoP toRtR? ^ tN^tl TOnR-d itf tftot top i Rr? 
wpasrow #tfttott ipr ^srPror tortoto^ t wf fftPror frPPtorto m<$t* 
tor?pto afgpg; i (TOR=v) 

(TO). TOTTORTOP TOTtJRW dKI4,H<dl4 TOft R^RlW toP^TOP *$? FTTO TOTTO TO=tTO TOfgPg; I 
3TTTORW Tit FRTFTOTOP Fp-TOtlddl TTTOT d|d,TO) TORTO # ? HA+^.SO 

TOW : 

(TO) TOtPTOP TOTOffTOTOT WW TOWTOfTOT STTOTOT 5|PdP|TOI TOTT PTORT, TOM TOT TON Id 
TOTtrofP ftTOTOTO Rrt l rstTOT TOW 3TTTOTOTOT Pro; I TOtPror TOTTOTT TOffTOTOTOT 
StPPtotoPt TOTpt TOTT fTOTOTO PP# TOftTORTO Ptot | qpaj STTItt TOT TOWTOTTOT 
PdTOH TO 7 TOfPTOTO TOW TOW dldldTO TOtpTOT TO I qt TORTOTO TOT TOtPTOT 
dTOprd TOTOT TORsft WTt? TOT TOTTOT TOTWT TOdTOI srfpTOTO RRiTO I 
TOtW TOrrw TOTOT TOTO toRt eWTOT TOW q? TORTOW fdW TOW aa : 
g. srorotProw 
TO TOT Pd d I TO 



??TO 




ffft ffsfrer ?RftFFFR Pff w apr : 

'1. W FTT FIFH fiPXi fIftfi «5 i 
F FFF FF FT#FTFF PFFFFFF FFpoT Wf ^ I 
(F). 31 1 chi v chi snFKFT FTFFFRTTf PdHfPiRsId pTF fFfFRFT Fff?W ^ : 

% FPdFPPd 34|chl v chi FTTFFF 
F ch-Hl-fl 34|ch|Vch| FRFFF 
3. 3FFRFT dIFFF 

3TTFFTRT F^F FTFFFFF FpfFFTFFT pR%FFF FF?", F?F T F^FTF Pf%FFF fflFT PTFT 
fX I FF FFFF RTF, 5FT FTFFFT RTF 7 Tjsft F^ffF FFF RTFFF 3RF RTFFF FFT F^t 
F P-FF I dfisl F^F I 

V.(F) ^tFTFFF F^FT # Ft ? Ft Wt FT^IFFT Fl??^ ? FcqfcF Fit f^Ft FfFRT 

HftF^MdlFl FTF F^FtF; I Mt^ftFF T ^rsMFF ^TFW F% 5#=^ FRF HTHdX I 

ru+o.n+v*] 

<S) #5ftF FF FFff Hldfa'-aJ ? FMt fejsT FRW # Ft ? FtFTFt F^FTFI Pdd,X I 

pU+VMA] 



TRF?" : 

(F) F^FFFFT ?F%F FF F^FTf #FFFF FpFFsJ I #TTFFF F=F FFFTFFT FTFFsJ I F^FT 
FF#FFT FFFT FFFRT FftFFRT FTFFF WTTFTF FhF u FHFI RH-iprR FT I 



ffigfegfF T FRF7 FTF 



RtFTFTFF FF 


FRfFFTFF FF 


% FT RF ^ FFF FF FF dPl ?XO FFF FF 
FF RFF PFFT 1 

CN 

_ r r\ -s r\ 


F FT FF Ri(0 FFF FF FF dP? FF? 

FF FF FFF PFFT 1 

CN 

_ c r\ 


FFFT? FFFFFFFT FFF FTFF^ 1 


FFFT? FFFFFFFF FTF FFF3J 1 



(ST) FFFFTFF T dl^dlddFI 3TFFTFF FFT FTTFFFFFTF t§feF FHlPd T FfFFFF FTFFTF^Ff 
FFTFF FdT FTFRT FF FTFpd I 



FRF f^Fr FFF SRplfFF WF FFF FFT ^FFFT FFFFTF FFTF #T FFF Xf FFF FdT 
FRF fX dP#F I 



FTFT FFFT FF FTFFT Fsft Pf? FFFT FRT RTF FT FFF FFFFTF PhFFFF eF^ I 





iC.(cF). ^fcPT XX W (#T ST3R) XX # X ? RflX '^J£T 3XX X *X?X I T 5 ^ 
dcXcd X qqXr XX mR+^hi X i [l+W+l^] 

X). RWT X T Xdch XrT ^fsjfer L h<^^ XX X I XX^ 1 * 1 ^1 ^l^< u l XX I 
qxr wX XXrt XX i r+x+'mx 



dR y : 

(qq cnw^HWii fX^q X X qX qr XXX XX XuX qX w: wn RfWR^ni 
eXr?, XX Xr x Xr? i 

XX Xr XRR XXft iTRl%¥ RRRX Xr Xr? I rXX R^'-lf^d RF5Rfr d'-hHH 
fXX RX RXfXRR XqRHISRRR X WW X 3 rX RR stXt OT X % 
Xt rtrX fW fXt i qq X iXXx m rttt afx rr rtr wwr X rr 
strXrr #X^t qq W MXt w t qqqqX fXrq Xr X qfX qXq rtr rtr X 
Xt i X XX XX X qXq w t X XX rriwr X X rr X t X 
XroX X X i 



(R). RqTR X T XfTR X W 



qqRT X 

% qr XX rrXr aj i 

RPrX XfTT wX XX Rh qqRT 

X X i 



XX X 

<1 qr rriXt wX «5 i 
Xr sttXt qpTrXfq XXr XX qqr 
w rt X X wiX qq X X 
Xr? i 



'R^dldR RRR dRRR X I X ^ XX XRRdRT qRT RTR !R qR RT 

XX 3 TtX qRRT Xdl'X fXX RR X X R 5 RR XXX |R? I 



^ RRIRR] RlX RRT qRRR : 

4.(R). rr X XX r ii ? XtXXm rtXX rrtr ddidd X fXr ? XnqtfR t 
fXlXR drrqT Xr ffsXr Rwq XrX 1 1 [XU+X'sX] 

R). 3TTRRT WTT XX R R ? dldRRdRI X qRR ddlRU| XjX 1 X X X qR? 

? Xt rrr XX 1 P+o X'UXX 

^.(R). fdHRRd T RSqRaqqRT X q#3Xl W^R XdX- I qR RTRIT XX XXt 
RfR XR? ? X ? [^U^X 

m. dldR'Rd XX R X ? qfXR qfXX dldR'RddXl qWTT X X ? WM »? 
X W X RRq q? X ? R XX sqqX 3RT wn qqX X 4dldd| ? fX ? 4RI 

x fxx i n+ox+^x=^] 





3.(^). PMlM* TTriTfi ^ Mr RddT ^ J M^IH I =1 Ml =1^1 fMrR WTOWf 

3 RT cTF tJ T^T ^H-Hd M M MM M RPR R #T ? M 4 lPlR MI-HRI R% MMl 

MMRR Mr MM[ I [Ml MM*] 

(R). Mr RP MM R M ? MM r ppppR aMM wM RR-HI MPTRR apT ? Mr 

fMMr ^ MhM. I RRRT fMr W Mr ? nm+MM] 

X. (R). Mw R Mt^tM «5 I R^JT RWR MdM_ I MM cP MM R M ? MtrM M 
MMtt aM+Mi MpM i [o. , <+o.y i + c i+^=^] 



(5§T). dl-MM^ MM R M ? RPR5R 7 HMRU^qi fMMdl RPRRR MtM I T^TRI MM 
rMr Mr rrM rw MM rpr r M ? pm+MM] 

iUR). MtrM pep rMt MM RRRa] ? ptrr MMri rpr t rtMtrrprt rMM 
RPR Mr ? RRT TOTRMlf i#R W M^a] ? M 3 RF 7 u l Mr fMM I 

p.M+VMM] 

(P). PRT 7 M^dRIRI qMMr WRRR MpM I RR RRRT Ml MM % Xx ^cM Mft 

Mr Mr rtw MrRpM I pMM] 

^.(R) RfTcTTW^RRT MM RfdM MMt !R MMtt M 7 TPrMr #W Mr ^rT =dKsdl 

MM I PT MM, PT T ?Mt fMM ^'Md rMt MM? ? [d+M=M] 

Mr). wMttM MMt Mt iRa 5 ? Mr M Mr wMrrrn- ##r fM ? 7 Mwrr 

Mr MMMr MpM i PU+M+M*] 

^.(R) rprtM MtMpt pep rpM rpr r tr ? MM rt Mr Mr Mr Mft a[ ? 

hrt M Mrt M srrsr MM ^tp : pMpppM pMr 7 Mrp RpM Mrr i 

p+d+Vp 




??? 



(TO). FTOFF TO d|V|M^i| TOTOF FTOTOTO # fTO ? TOTTORT WIT TO TORTTO#TRT TOR fWrSTTCT TW 
I [W.WU] 

r.ito) wiPtoto to diRdc^i tototot R tot ? ftototototot totsrtotot fftot toto torft sjTdT tottot 

FTOFRT I TOTTOT TOTOF TORtTOTOTTO TORRTF TORRRFRTOTO fTOTOTORI TOFFTOTOT TORT RTOFRT I 

p+wu=w] 

(TO). TOFTOT TOTOF TO TO?#TO TO rTTWR TOpf TOpf TO[ ? Ft TO TOT TO Ft W TOFpRTT FFTOT 
TOT FFTOFRT I TOT TORTRTOFT TOTT TO TOTOTO] ? TOFTOTO TOT 7 3TTTOR WTO FTOFRT I 
P+VW] 

<UTO) PTFTTOTO FTOTOTO R TOT ? TOTOTOTOTT TOfPTO FTO TORT TOTOTOTTOTO TO% TOTOTTO TOTtPbRTO 3RRTOR 
TRRTO FTOTOTF I TORTOT TOT TO TOpRT TORT t# STTOTT TOTFTOTOT TORTO TOR fTO ? 

p+wu=w] 

(TO). Mt TO ^ TOT%t FTOTOT FTORRF F%TO toPtFTFT ftTTOTF I TOT FTOFTOTOT TOFF #TO ? [TOW] 

WTO CFC FTOTOT R TO ? TORT TOTTOFWTOFT e>TF TOFt TOIW, ? TOttR W#TO TOR R^tiRI 
PTO.iPf toRtoTOFT (nebular hypothesis) TOR TOpt TO I TO I FTOTOTF I p+W+P=W] 

(TO) FTOTOTF TORT TOTOTOTO TOFFTTOT TORFFTO WTO FTOTOTF I TOR Pw TO I WTO Id TOTOFF, WTOFF 
RETORT, RRTFF, TORTWT TO TORRRFTO pTOTOTOTF I pRF, FRFTO, RTORTFT, TOTOTF I p+W] 





*h+k 

f^TSTT 
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